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Fifty Years of Growth 


ERY few of our great American industrial organizations can boast of a 
V half century existence. Fifty years of continuous operation is a long 
stretch of time, and many fundamental changes have taken place dur- 
ing that significant period. The steel industry itself, as we are now pleased 
| to consider it, existed only in embryo. 


But when an organization can refer to files dating back to 1875, it may 
| well be proud of reference to its founders and their work—their limitations 
and their struggles. 


One of the great organizations which has contributed greatly to the 
steel industry’s progress and development has just now commemorated its 
fiftieth anniversary, and has issued a beautiful souvenir. No better picture 
could be drawn of the men and conditions in industry fifty years ago. The 
automatic, mechanical present is contrasted against the more personal, pains- 
taking past. 


“In those days men seemed to enjoy problems more. There was a won- 
derful thrill in meeting and whipping the unexpected. Engineering, as a 
science, was in its swaddling clothes, but our engineers tackled seemingly in- 
surmountable obstacles with a blithe confidence which was at times hardly 
justified. The funny part, however, was that these men were rarely defeated. 
They didn’t worry about crossing a bridge until they were right out in the 
middle of it—but the bridges were crossed. 


“Men were not cross-indexed in those days. Methods were not cut to 
pattern.” 


“The efficiency engineer with his lost motion eliminators was unknown 
and unsung. Men just hit the line hard, tackled low and fought the best 
fight that was in them. 


“They were the free thinkers—the real pioneers—and the spirit of such 
men is America’s greatest industrial heritage. It explains why this country 
leads the world today in the mechanical arts. Our forefathers had the confi- 
dence and inborn gumption which the generation of today has inherited and 
put to such good modern use.” 


The story of this organization is a fair cross-section of most of our great 
organizations which have lived and prospered, chiefly because they clearly 
understood America’s expanding needs and have been willing to help in sup- 
plying those needs. 
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Detroit Becoming a Steel Producer 


Concentration of Motor Industry with Production of Over 
Four Million Cars Annually Will Be Met with 
Steel Production Expansion 


HE growth of the automobile has made Detroit 

one of the great cities of America, and the further 

expansion of the motor-car and allied industries 
will of necessity make Detroit an important center of 
iron and steel production as well as consumption. 


Eighty-five per cent of the motor cars are made in 
Detroit or within a fifty mile radius. 


Mr. E. Y. Watson, an authority on industrial con- 
ditions, summarizes the situation with unmistakable 
optimism: 

“Nineteen twenty-five is certain to beat all exist- 
ing records of motor car production in America, ac- 
cording to the present outlook. That will mean that 
more than 4,086,000 cars will have been turned out 
from factories in Detroit and elsewhere by December 
31. This is the previous high mark reached in 1923. 
What the new record total will be, of course, is a 
matter of conjecture as yet, but Alfred Reeves, general 
manager of the National Automobile Chamber of 
Commerce, who was in Detroit recently, placed it at 
beyond 4,200,000. This, to be sure, is a staggering 
figure which the output of all factories in the Detroit 
district for October will help to achieve. 


Plants at Maximum. 


“There are reasons for this; briefly these: Ford 
which is climbing toward 10,000 cars a day, will 
monthly make and sell 200,000 vehicles while General 
Motors with all five plants running at full capacity, 
expected October to beat September. In September, 
it will be recalled, General Motors had its record 
month of all time, delivering to dealers 88,379 vehicles. 

“Factories in the Detroit district with the excep- 
tion of one or possibly two, are on a similar proportion- 
ate basis of volume and there are scarcely any plants 
in the price class below $1,500 that have not made 
more cars in the first nine months of this year than 
they did in the entire 12 months of 1924. 


“That October, usually one of the lower months 


eee 


of the year when the plants “‘taper off” in volume, 
will be better than September is forecast by figures 
of the Employers’ Association which shows that as of 
October 22, there were employed in two-thirds of the 
factories here 70,563 more workers than at the same 
time 12 months ago. With this may be linked the 
information that the Ford Motor Company, recently 
reached a new high peak for employment with 178,000 
persons on the pay rolls. 


Magnates Surprised. 


“Ever since April when total volume of all plants 
exceeded all monthly records of the past, each suc- 
ceeding month has bettered the corresponding one of 
1924 and the country wide demand for cars has sur- 
prised even the factory magnates themselves in the 
strength it has maintained. Up to now so great has 
been the call for cars, that dealers have had no oppor- 
tunity to accumulate stocks. They have been able to 
dispose of practically all the cars they could get and 
with several of the more popular makes, have had to 
keep customers waiting for weeks at a time. They 
have been faced by a more or less over-sold condition 
ever since March. At that time few in the trade had 
any idea of what was coming and the factories put 
out strong propaganda to the effect that the practice 
of forcing cars on the retail interests to their detriment 
was a thing of the past. 

“Now, however, the situation is reversing itself. 
The year so far has been so profitable for the dealer 
arm of the industry that the larger distributors are 
willing and even eager to accept cars in quantities be- 
yond their immediate needs in the belief that 1926 is 
going to show an improvement over 1925. 


Mr. Chapin’s View. 

“In some quarters it has been contended that the 
amazing totals of cars absorbed by the country at 
large during the past nine months are due to the fact 
that America is having its first great closed car year 


Strip mills serve the motor trade. Four-tandem cold strip mills driven by four 250 hp., 400-800 rpm., 230 volt, d.c. General Electric 
motors at the Detroit Steel Corporation. 
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and that the business of past months has involved a 
complete turn-over from the open to the closed models. 


“With this view, Roy D. Chapin, president of the 
Hudson Motor Car Company, in an interview credited 
to him takes issue. He declares that he has little faith 
in the statement that much of the current year’s pro- 
duction is due to an increase in the demand for closed 
cars that would be satisfied as soon as many drivers 
of open cars had turned them in for closed models. 
Closed cars, he says, always will be in demand, and 
once a man has driven a closed car and is impressed 
with its utility and comfort, he will be just as anxious 
to replace it with a new closed car as he was to turn 
in his open model. 
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“The increase of automobile exports to more than 
half a million vehicles this year, Mr. Reeves regards 
as promising added prosperity for the plants in this 
city and elsewhere. He expects that foreign trade 
will reach the mark of 1,000,000 vehicles soon.” 


The influence upon the steel industry with such 
an enormous consuming capacity in sheets, bars, light 
structural spring steel, forgings, high speed steel, and 
castings cannot fail to be far-reaching. 


Especially is this so since Detroit is an ideal loca- 
tion for major steel production. No city in America 
can offer more. Midway between ore and coal, located 
directly upon lake navigation with unlimited deep- 
water harbor capacity, the district itself a natural mar- 


Large extensions are being made to the Ford River Rouge power plant. 


The original 2,680 hp. Ladd boilers have been consid- 


erably enlarged. One 30,000-kva. generator has been completed, and plans provide for four additional generators of the same 
capacity. Wihen all the additional units are installed, the Ford company will have sufficient power to meet the requirements 
of its River Rouge plants, will supply some power for its Highland Park plant, power for the partial electrification of the 


Detroit, Toledo & Ironton Railroad and will probably have some power to sell. 


Electric locomotives are now being built 


at the plant for operation on the Detroit, Toledo & Ironton Railroad. 


“As far as can be told now, Mr. Chapin thinks, 
next year should bring the motor industry business 
as great as this year. 


Prices at New Low. 


“While Alfred Reeves was here, he pointed out an 
added factor in the demand not previously taken into 
consideration; that is that the average buyer today 
does not have to pay the full retail price because he 
usually has a car to trade in. 


“Mr. Reeves also imparted another salient reason 
for the extraordinary increase in sales. Price reduc- 
tions of the past summer have made new cars 30 per 
cent cheaper than they were before the war. 

_ “The manufacturers,” he said, “have kept faith with 
the public and passed on to them the savings of im- 
proved methods, making their profits in the volume of 
business rather than on the individual unit. 
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ket, and centrally located to reach interior markets 
by many excellent railroads, and also export markets 
by direct steamship cargo; all this combined with the 
best of topography for expanding plant needs, and an 
uninterrupted opportunity for home sites within strik- 
ing distance of exceptional agricultural territory. Not 
even the South offers these many advantages. 


For many years Detroit has been a substantial 
producer. The American Car and Foundry Company 
have been operating bar-mill capacity exceeding 100,- 
000 tons per year, The Detroit Seamless Steel Tubes 
Company roll 35,000 tons of tube blanks, and produce 
25,000 tons of finished tubes. The Michigan Sheet 
Steel Company have one of the most modern strip 
mills in the country. An interior view of four motor 
driven mills is shown in the first figure. Detroit Steel 
Casting Company produces more than 20,000 tons 
yearly, partly open-hearth steel castings, and the Mich- 
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igan Steel Casting Company approximately the same 
total, but all electric steel castings. The Detroit Iron 
and Steel Company owned by the Hanna interests, 
have operated two blast furnaces on the River Rouge 
since 1903, producing 240,000 tons of iron per year. 
The Ford Motor development at River Rouge be- 
gun in 1917 during the war, and put in operation in 
1920, turned serious attention toward Detroit as a 
great iron and steel possibility. The details and char- 
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blooming mill, a 32-in. billet mill, and a 14-in. 
4-stand merchant bar mill. Alloy steel forging bars 
will be rolled from ingots made in a 50-ton Greaves- 
Etchells electric furnace which, with two 10-ton elec- 
tric furnaces of the same type, has already been in- 
stalled. The product will be formed into automobile 
parts ina new forging plant that is now being erected 
at the Ford company’s River Rouge plant, w vhere the 
steel plant will be located. 


I” lew of the 1¥2-ton per hour *Lectromelt furnace installed in the plant of the Detroit Steel Casting Company. 


acter of these two blast furnaces, with their adjoin- 
ing foundry cupolas, designed to charge tholten metal 
direct from furnace to cupola, and their huge power 
plant designed to burn blast furnace gas, pulverized 
coal or coke-braize and tar separately or in combina- 
tion, created an epoch in the design and operation of 
blast furnaces. 400,000 tons measure this annual 
capacity. 

Krom this blast furnace installation, the next log- 
ical step is toward steel capacity. Four 125 tons open- 
hearths are under construction, with an ultimate layout 
calling for 26 additional. 


Rolling Mill and Forge Shop for Electric 
Alloy Ingots. 


The new steel plant of the Ford Motor Company, 
Detroit, will be equipped with a 42-in, continuous 
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The photograph 
was taken shortly after the furnace was put into operation and the preliminary heats had been run. 


The blooming and billet mills, which are being 
built by the Morgan Construction Company, will be 
a radical departure in rolling mill design. Each mill 
will consist of four 2-high stands arranged in line. 
In the eight continuous passes through the mill stands 
an 8x12 in. ingot 55 in. long or about 1,500 Ib. will be 
reduced to a 4x4 in. billet. Later it is the intention 
to add two additional stands at the front end of the 
blooming mill; these will permit the reduction of 
3,000-lb. ingots. The plant will have an approximate 
capacity of 100,000 tons of ingots and billets per 
month. The layout provides for two units in addition 
to the 14-in. bar mill for reduction of the steel after 
delivery from the combination blooming and billet 
mills. These will be an 18-in, sheet bar mill and an 
18-in, billet mill. 
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The Ford company plans by the building of a steel 
plant to effect further saving in its manufacturing 
processes by the elimination of the transportation of 
scrap produced in its plant to other steel mills to be 
reconverted into finished steel and shipped back to the 
Ford plant. Although much of the scrap produced 1s 
consumed in the Ford blast furnaces and foundry 
cupolas, much of this scrap material now finds its 
way to steel plants in other districts. With the com- 
pletion of its steel plant the Ford company expects 
to convert daily 1,000 to 1,500 tons of scrap into steel. 

The Ford company now has a motor assembly 
plant 600x800 ft. under construction at its River Rouge 
plant. When this is completed assembled motors will 
be shipped direct from this plant to distributors in- 
stead of being sent to the company’s Highland Park 
automobile plant and shipped out with other dissem- 
bled parts, as is done now. This will apply to motors 
for all cars except those distributed in Detroit and 
immediate vicinity. The other parts of the car will 
be shipped from the Highland Park plant as at present. 
Considerable saving in transportation will be effected 
by making the shipment from both plants. Adjoining 
the motor assembly plant a machine repair shop, 160x 
180 ft., is being erected. 

The company has placed its new cement manu- 
facturing plant in operation. This is equipped with 
one kiln with a daily capacity of 1,000 tons which will 
convert the slag from one blast furnace into cement. 
A second kiln will be added later to handle the slag 
output of the second furnace. 


Non-ferrous Rolling Mills. 


Of parallel interest to rolling mill and electric fur- 
nace men has been the growth of the non-ferrous indus- 
try. Just as much of the iron and steel tonnage has 
moved from other producing centers like Pittsburgh, 
Cleveland, Chicago, etc., to Detroit, a coming produc- 
ing center; so has the copper and brass tonnage re- 
quirements been transferred from*the Naugatuck Val- 
ley in Connecticut to its later home in Detroit. Two 
great concerns have grown and prospered. Since 1906 
the output of one, the Michigan Copper & Brass Com- 
pany has expanded from 250,000 pounds per month to 
the present 50,000,000 pounds. 

In these non-ferrous mills the same general phys- 
ical tendencies have been shown which have marked 
progress in iron and steel. Motors for driving main 
rolls and auxiliaries have largely displaced the steam 
engine. Metal and materials that were originally 
transported about the plants on wagons or by hand are 
now moved by the systematic operation of electric 
cranes, inter-plant tractors and the like. 

Rolls that run at a speed calculated to astonish 
the old time roller turn out metal in 24 hour contin- 
uous operaton, from the largest thin sheet mill in the 
world. 

Electric furnaces have almost entirely eliminated 
the pit fire and crucible, and produce a finer and more 
uniform quality of metal in less space, with fewer 
men, and with greater safety. 

The original rod mill, with its one stand of old 
fashioned three high rolls has been almost entirely 
done away with, and a new department with extrusion 
machines takes its place. 


Conclusion. 
When we view the foregoing developments in 
the light of conditions ushered in by the present cen- 
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tury, when we see the comparative census figures of 
1900 and 1920 and find that a peaceful residential com- 
munity has been converted into a hive of industrial 
activity supporting a million population, it requires 
only the slightest imagination to carry the analogy 
to its ultimate conclusion.—steel will be made at the 
door of its greatest customer. 


History of Steel Making Traced in Sir 
Robert Hadfield’s Collection 


When the Mining and Metallurgical Congress was 
held at the British Empire Exhibition at Wembley, 
England, last year attention was directed to the lack 
of accurate knowledge of the physical chemistry of 
steel making processes. As a result, it was decided 
to appoint a committee to arrange for further discus- 
sion of the important problems involved, and a meet- 
ing held during June at the Institution of Civil Engi- 
neers (London) by the Faraday Society and the Iron 
and Steel Institute was the outcome of steps taken by 
the committee. A representative attendance was se- 
cured and the papers presented dealt with many 
aspects of the subject. 


Sir Robert Hadfield, who occupied the chair, said 
that the committee had obtained in the form of papers 
an account of the work carried out in the United 
States, Canada, and Great Britain. To assist in eluci- 
dating some of the problems which face the iron and 
steel industry in regard to the physical chemistry of 
steel manufacture, Sir Robert brought together for 
the inspection of those attending the meeting a small 
collection of very interesting exhibits illustrating the 
history and development of steel making. 


The exhibits comprised ancient materials, includ- 
ing chippings from the old iron pillar of Delhi, dating 
from about the third century B.C.; an iron cramp 
from the tomb of Cyrus, founder of the Persian Em- 
pire; specimens of Sinhalese iron and steel, and nuts 
and bolts from a Viking ship of the eighth century. 
The modern exhibits revealed the latest developments 
in electrical melting, including the utilization of 
X-rays. Among old metalurgical literature from Sir 
Robert Hadfield’s is the Liber Mineralium of Alber- 
tus, written in 1505, which carries the industry back 
to the earliest attempts to obtain a scientific under- 
standing of the nature of iron and steel. 


Sir Robert thinks it would be desirable to have 
an adequate portrayal of the history of steel manu- 
facture in the form of a national exhibit in the famous 
Science Museum in London. An exhibit of the char- 
acter he indicates could be formed, with the assistance 
of those owning private collections, and would be not 
merely of historical interest, but of great practical 
value. 


The papers presented at the meeting included: 
“Physical Chemistry of Steel Making,” by Sir Robert 
Hadfield; “Balance Reactions in Steel Manufacture,” 
by Dr. A. M. McCance: “Reactions of the Basic Open 
hearth Furnace,” by T. P. Colclough; “Slag Reac- 
tions,’ by Dr. Peter M. Macnair; ‘“Ferric-oxide in 
Acid and Basic Open Hearth Slags,” by J. H. White- 
ley; “Physico-Chemical Phenomena from Melt to 
Ingot,” by A. L. Field, New York; “Reactions of Basic 
Islectric Process,” by F. T. Sisco, U. S. Army Air 
Service, and “Equilibria in Systems Involving Fer- 
rous Oxide,” by J. B. Ferguson, Toronto. 
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Defective Material and Processes 


The Main Object of This Paper Is to Commend the Use of Simple 
Means of Investigation for Defects Such as Pickling, 
Etching and Sulphur Printing 
By HARRY BREARLEY 
PART II 


GREAT number of defects come to light, in 
A service or under test conditions when there is no 
suspicion of anything being wrong. It is possible 
to judge the surface condition of raw steel by inspec- 
tion or ensure its goodness by machining. But the con- 
dition of its interior cannot be explored except by 
etching or sulphur printing, two forms of inspection 
which are not much used at present although many 
are aware of their value in isolated cases, of which the 
following is an example: 


The round billets supplied to tool makers are fre- 
quently pierced on a rotary piercer. During this op- 
eration the hot billet is rapidly revolved and fed for- 
ward over the end of a conical piercing point. The 
friction of the rotating discs or rolls on the outside 
of the billet, and the piercing point on its inside, tends 
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FIG. 7—Longitudinal section of partly pierced tube showing 
effects of shearing action. 


to shear the hollow billet in the thickness of its walls. 
Actual shearing may take place as seen in Fig. 7, 
which represents the partly pierced billet cut longi- 
tudinally in order to release the piercing point. The 
production in this way of two tubes where only one 
was intended is not regarded favorably by the tube 
maker. 


The interest of this mishap lies in its unexpected 
cause, a sulphur print of the sectioned surfaces is shown 
in Fig. 8. Fig. 9 is a sulphur print of a section cut 
through the part where the inner and outer tubes 
were not separated. 


It is to be observed that the partly pierced billet 
has sheared along a surfac ewhich sharply divides it 


into low sulphur and high sulphur material. Drillings. 


taken from the two parts had the following compo- 
sition : 


*Paper read before the Coventry (England) Engineering 
Society and reprinted from the Journal of the (British) As- 
soctation of Drop Forgers and Stampers. 
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Outer Part Inner Part 
CarDOR: Ssdlees vee sees 06% 14% 
SHUCOMN, 2242 koe setars s Trace Trace 
Manganese .......... 40% 46% 
OUIPRUL wacaveniecas 023% .077 % 
Phosphorous ........ 017% .034 9% 


FIG. 8—Sulphur print from section shown in Fig. 7. Note 
that shearing has taken place on a plane dividing high and 
low sulphur material. 


- 


Reference is made to sulphur because its distribu- 
tion can be detected by the particular method of print- 
ing adopted. The carbon and phosphorus also are 
segregated but none of these segregates are directly 
responsible for the defect. On the sulphur prints rep- 
resented in Figs. 8 and 9 a number of dark spots are 
visible; these are especially noticeable in Fig. 9 along 
the line between the inner and outer pieces. These 
dark spots clearly indicate that the ingot from which 
the billet was made was a blown ingot. Its history 
was probably something like the following: The fluid 
steel cast from a fairly high temperature first chilled 
against the inside of the mould into an envelope of 


FIG. 9—Sulphur print on a section cut where inner and 
outer tubes were not separated. 


chill crystals. These chill crystals now form the 
outer tube of the defective specimen. After the chill 
crystals had completely formed, the fluid interior of 
the ingot began to liberate gases which kept the mass 
in continual movement until its freezing temperature 
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was reached. This movement of the partly fluid ingot 
accounts for the fairly general distribution of sulphur 
in its interior. The dark spots represent blowholes 
entangled in the pasty steel and into these blowholes 
the very richest segregates would be squeezed as the 
adjacent solid crystals began to contract. These blow- 
holes would ultimately be most abundant on or about 
the planes dividing the chill crystals from the interior 
metal. 


The explanation would no doubt be more convinc- 
ing if a piece of the ingot from which the billet was 
prepared could have been examined. This was not 
possible, but Fig. 10 is a sulphur print taken from an 
ingot made as described. It is easy to see the likeness 
to the defective billet both as to outer chill crystals 
and especially as to the line of blowholes on the in- 
terior surface of the chill crystals. 


Three kinds of defects arise from grinding, viz., 
hard patches, soft patches, and defective surfaces, 
which are not particularly hard or soft. An example 
of defective surfaces is to be found on most railway 
tires which have been heavily braked. Under the re- 
peated heating and cooling caused by frictional resist- 
ance between the brake and the tire the tread de- 
velops numerous small cracks. It is difficult to de- 


FIG. 10—Sulphur print from blown ingot. 


termine whether the tread is alternatively hardened 
and softened or not. It becomes mechanically hard- 
ened of course, and that in itself accompanied by local 
flow in the steel as indicated in Fig. 11 may ultimately 
produce the shelling illustrated in Fig. 12, which is 
usually associated with deep seated cracks as seen in 
Fig. 13. Occasionally the brake may overlap the tire 
flange and if the braking is frequent and heavy the 
flange is sure to form transverse cracks, as seen in 
Fig. 14, which may penetrate some two or three milli- 
meters into its surface. A high tensile steel tire can 
easily be fractured through one of the cracks. 


On grinding, a soft surface may be hardened, or a 
hard surface may be softened. Some flat spring steel 
bars in the rolled condition were being prepared for 
tensile testing when the milling machine broke down. 
They were finally shaped on a heavy grinding ma- 
chine. On testing, every ground piece broke prema- 
turely and on examination small cracks were appar- 
ent on each of the ground surfaces as indicated in 
Fig. 15. After polishing and etching it was clear 
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that under severe grinding the extreme surface had 
become hot enough to harden under the conductive 
cooling effect of the mass of the spring bar. The thin 
layer of hardened steel on the ground edge of the 
bar may be clearly seen in the top part of Fig. 15, 
and the numerous small cracks are also visible. 


FIG. 11—Microphotograph showing flow on tread of 
locomotive tire. 


On the other hand the softening of the surface of 
hardened steel by grinding is not an uncommon oc- 
curence. Many parts are made that are hardened 
before grinding and great care must be exercised to 
prevent the appearance of defects in this operation. 
The fact that grinding sparks are visible, whatever 
amount of cooling water is used, is an indication that 
some part of the ground surface has been momentarily 
heated. Each spark is a particle of incandescent metal 


FIG. 12—Shelling on tread of locomotive tire. 


or a small molten glouble of steel torn from the mass 
with force enough to raise its temperature far beyond 
visible redness. The furrow left on the torn surface 
has also been heated to some extent, though one can 
form only a rough estimate of the actual temperature 
attained. 
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Soft places produced on grinding hard surfaces are 
easily disclosed by means of etching with an alcoholic 
solution of nitric acid. 

Distinct results can sometimes be produced by very 
dilute solutions of nitric acid in water. A solution of 
a few tenths per cent of nitric acid contained in a re- 
ceptacle in which the bright object can be suspended 
for 10 minutes or more will often give clear evidence 
when stronger solutions acting more rapidly will be 
confusing. 


FIG. 13—Deep-seated cracks on tread of “shelled” tire. 


The hardening of drop-forging die blocks offers 
many problems and brief reference to this subject 
might be of interest. The direction in which the 
forging grain lies and the general soundness and 
suitability of material for die blocks are now being 
taken care of by a recently drafted specification. But 
how hard should the hardened dies be made, and how 
deep will the hardening effect penetrate? On ex- 
amining a series of broken dies two kinds of defects 
recurred with great frequency. The hardened faces 
were too shallow and the dies had been insufficiently 
tempered before using. 

Fig. 16 is a contact print of a section through a 
circular block which had cracked badly in both radial 
and peripheral directions. The depth of hardness pen- 
etration is indicated by the dotted line, but is other- 
wise made visibile by the diffused condition of the 
surface material. The layer of hardened steel is most 
shallow in the depression where the working stresses 
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FIG. 14—Transverse cracks on flange of tire due to 
heavy breaking. 


are greatest. On Brinelling a case-hardened object 
the hard surface is damaged because it cannot follow 
the distortion of the softer material underneath it with- 
out cracking. In the same way the hardened surface 
of a die block if too shallow, is readily distorted into 
a crack by temperature effects or it may be directly 
stressed into a crack by the hammer blows. It is 
obvious that the die block represented by Fig. 21 
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would be most likely to break at the bottom of the 
semi-circular impression because in that position the 
steel was only superficially hardened. 

Of a score hardened die blocks examined eight of 
them at least had probably gone into service either 
untempered or tempered only at low temperatures. 
This seemed apparent from the high Brinell hardness 
numbered (500 to 600) of the material on the working 
face but not in the actual impression. In the impres- 
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FIG. 15—Cracks in layer of hardened steel caused by 
rash grinding. 
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sion itself the material was much softer and it was 
generally softest in the largest part of the impression. 
These observations suggest that the hardened and in- 
sufficiently tempered dies were further tempered in 
and about the impression by the hot steel brought into 
contact with these parts. As no condition could be 
more favorable to cracking, the fact that each block is 
reported to have cracked after a very short life is not 
surprising. 

The impression in a hardened die must inevitably 
be tempered during the actual forging operation and 
the tempering effect will ultimately reach a maximum 
and proceed no further. If such tempering is inevita- 


FIG. 16—Macro print from cracked die block. Note shallow 
hardness penetration on working face indicated by dotted line. 


ble it would be better to temper the whole block to 
that extent under controlled conditions. 

A final reference is made to the burning of steel 
because makers of billets, bars, rods and tubes, as 
well as forgers, burn material without knowing it, and 
are, therefore, prone to believe that such a mishap 
does not occur in their furnaces. It would help great- 
ly if every person responsible for the hot working of 
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Silicon Steel’ 


A Large Increase in the Use of Silicon Sheets Will Follow the 
Electrical Industry’s Expansion 
By W. E. RUDERt 


S one of the most common and widely distributed 
A elements found in nature, silicon has always 

been associated with the analysis of steels and its 
effect upon the properties of steel, in the fractional 
percentages in which it is usually found therein, is 
so familiar to every steel man that it is hardly nec- 
essary to consider it at this time. It is only when this 
element is added or retained in some definite propor- 
tion that the product may be truly called an alloy steel 
in the accepted sense of the term, and it is to be so 
considered in the present discussion. 


As far back as 1885 Hopkinson! studied the mag- 
netic and electrical properties of silicon alloys con- 
taining up to 3.4 per cent silicon, and in 1896 Parshall? 
discussed the effect of 1 per cent silicon upon the mag- 
netic properties of steel, but no real interest was 
aroused in silicon steels until Hadfield? who in 1889 
had published the results of his more complete investi- 
gation of the mechanical properties of a series of 
silicon alloys, published in) 1900 with Barrett and 
Brown* the results of tests on magnetic properties. 
While these did not show values any better than had 
been obtained on good unalloyed materials, the im- 
provement over the basic materials was) promising 
and this, combined with the high electrical resistivity, 
was quickly recognized as being a desirable combina- 
tion of properties for a core material for electrical 
apparatus. Gumlich®? of the German Reichsanstalt 
was one of the first to see the possibilities in the Had- 
field alloys and as a result commercial production of 
steels was in full swing in Germany by the end of 
1903. 

In the United States the commercial production of 
sheets was also quickly established and one of the 
leading electrical companies made its first silicon steel 
core transformer in 1904 and by 1905 the new core 
material was in regular production. In fact, the benef- 
cial effect of small quantities of silicon had already 
been recognized in 1896 in this country as a cure for 
excessive ageing, and its use adopted by Mr. J. F. 
Kelley of the Stanley Electric Company. 


*Paper read before the American Iron and Steel Institute, 
at New York, October 23, 1925. 


+Research Laboratory, General Electric Company, Sche- 
nectady, N. Y 

*Hopkinson (1885) Phil. Trans., 176, 455. 

*Parshall (1890) Min. Proc. Civ. Eng., 126, 220. 

"Hadfield (1889) Journal Iron & Steel Inst., Vol. 2, p. 222. 


“Barrett, Brown and Hadfield, Sc. Trans. Roy. Dublin Soc., 
VIL (1900). 
“Gumlich—Trans. Faraday Soc. (1912), 8, p. 108. 
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Since the original work by Hadfield, a great deal of 
detailed study of the magnetic and mechanical proper- 
ties of iron-silicon alloys has been carried out. The 
most careful work done in this field has been published 
by Gumlich® and Yensen.? 


The Constitution of Silicon Steel. 

Silicon forms a solid solution with iron up to 20 
per cent, and the compounds FeSi (at about 34 per 
cent) and FeSi, (at about 50 per cent) have been 
demonstrated by X-ray and density measurement 
methods. The most important effect of silicon in the 
critical points is the raising of the A, point and its 
disappearance at something near 2 per cent Si, while 
the magnetic change point is gradually lowered from 
740 deg. C. at .11 per cent Si to 670 deg. C. for 4 per 
cent Si. Carbon is retained in solution up to about 
008 per cent with silicon up to at least 5 per cent. 
Carbon above .008 per cent in annealed steel appears 
as pearlite and cemetite up to 4 per cent silicon and, 
with over 4 per cent Si, as graphite. 


Mechanical Properties. 

Silicon steels are forgeable up to 7 per cent of 
silicon, but the practical limit for steel rolling is 
around 5 per cent, most manufacturers preferring to 
keep below 4.5 per cent. 

Silicon increases the tensile strength of pure iron 
from 38,000 to 90,000 at 4.5 per cent Si, and the yield 
point from 15,000 to 70,000, in annealed samples. With 
more than 4.5 per cent Si the strength rapidly falls to 
about 10,000 Ibs. at 6 per cent. The elongation (50 
per cent) and reduction of area (80 per cent) are but 
slightly affected up to 2. 5 per cent. With higher 
silicon these values decrease rapidly. 

For carbon steels, properly heat treated, strength 
up to 300,000 Ibs. per sq. in. with a yield point of 
294,000 may be obtained. For use as springs a heat 
treated silico-manganese ‘steel containing about .50 
per cent C, .50 per cent Mn and from .5 per cent to 
2.2 per cent Si is used. Such steels have a yield point 
of from 175,000 to 275,000 Ibs. per sq. in., with an 
elongation of from 5 per cent to 3 per cent. These 
steels are limited in their use by their low impact 
strength and are not used where high resistance to 
shock is required. 


Magnetic Uses. 


By far the greatest economic value of silicon steel 
has been in its use as a core material for electrical 


“Gumlich, Phys. Abt., Phys. Tech. Reichsanstalt (1915-18). 
“Yensen, Univ. of IL Eng. Exp. Sta. Bull. 83 (1915); Journal 
Amer. Inst. Elec. Eng., 43, 558 (1924). 
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apparatus, particularly in transformers. Twenty-five 
years ago the best material available had a loss of over 
134 watts per lb. at 10,000 B and 60 cycles, and was 
very unstable. When freshly annealed it might have 
such a value, but if tested after a year’s service this 
value was frequently found to have doubled. With 
such limitations, the progress made by the electrical 
industry today would have been impossible. Many 
attempts have been made to estimate the value of 
silicon steel in terms of savings in power, but anything 
like an accurate estimate is impossible. If we con- 
sider only the transformers made in the United States, 
and assume that only those made during the last 10 
years are in service now, the saving in watt loss alone 
for 1925 due to the use of silicon steel comes to 
$15,000,000 per year, which yearly saving is being 
added to, at the present rate of transformer produc- 
tion, to the amount of approximately $3,000,000 per 
year. These figures do not take into consideration 
the large saving in material and construction expense 
over that required to produce the same capacity in 
transformers with non-silicon cores. 

Transformers of over 50,000 kva. capacity are now 
being built with silicon steel cores, but it is doubful 
if machines of half this capacity would be practical 
without silicon steel, because of their bulk and weight. 


While the greatest usefulness of silicon steel has 
been in the construction of transformers, the last dec- 
ade has witnessed a rapid growth in its use for motors 
and generators, so that the production of “electrical 
sheets,” as they are now generally termed, has taken 
an important place in the steel business of the country. 


Magnetic Properties. 

The first silicon steel produced in sheet form tested 
well over 1 watt per Ib. (29 gauge, at 10,000 B and 
60 cycles) and varied considerably in its quality. It 
was early recognized that, in order to get the best 
magnetic results, impurities® must be reduced to the 
lowest practical minimum and that the steel must be 
clean and well made. It was also found that the grain 
size® and residual strain had an important effect upon 
the results. The application of improvements in quality 
of steel analyses, annealing, and handling have resulted 
in a steady decrease in watt losses, so that to day a 
large percentage of the silicon steel made in the United 
States tests well under .7 watt per lb. (29 gauge, at 
10,000 B and 60 cycles) and research work has pro- 
duced sheets testing well under .5 watts per Ib.?° 


Yensen’ has shown that very small percentages of 
carbon have a tremendous effect upon the hysteresis 
losses. He estimates that silicon steel with .008 per 
cent C has eight times the hysteresis loss of the same 
alloy with .001 per cent C. While the possibility of 
producing this alloy with as low carbon even as .008 
per cent at a rate of 50,000 tons per year now seems 
rather remote, the reward for the practical production 
of such a new material makes any amount of effort 
worth while. 

The beneficial action of the silicon is due, first, to 
its pronounced effect upon the resistivity, which in- 
creases 11.4 microhms for every per cent of Si; second, 
to its effect in limiting the solubility of iron for carbon; 
and third, to its action in promoting grain growth. 


*Ruder, G. E. Rev., 18, 197 (1915). 
*Ruder, Trans. A.I.M.E. (1913), 2805. 
*Yensen, discussion, Journal Amer. Inst. Elec. Feng. 43, 1066 


(1924) 
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The increased resistance limits the eddy current, 
but the grain size, if too great or irregular, may re- 
verse the beneficial action of high resistance’? to a 
large extent, due to the difference in magnetic per- 


- meability of the differently oriented grains.’? 


The effect of silicon is not all on the credit side, 
however, as it decreases the saturation value from 
B = 22,300 for pure iron to B= 20,200 for 4 per cent 
silicon and increases the brittleness of the alloy. In 
transformers this brittleness is not a serious handicap 
for the benefits for physical properties are that the 
material be soft enough to cut with a die without 
breaking. In rotating apparatus, however, both of 
these factors are a decided disadvantage. In many 
of these a portion of the steel is operated at the satura- 
tion point, and any reduction means that just so much 
more steel must be used to carry the flux. The item 
of mechanical strength and resistance to vibration 
and shock must be considered in rotating apparatus 
and brittle material cannot be considered. 


For this reason it has become general practice to 
produce several grades of electrical sheets which have 
been given various trade names by different manu- 
facturers. By variation in analyses and selection, 
manufacturers are now making about six different 
grades. For our present purpose the following will 
suffice: 

(1) General Grade—Sheets containing from ™% 
per cent to 1 per cent of silicon are used in machines 
where watt losses are of secondary importance to 
high magnetic saturation value. The low percentage 
of silicon is sufficient to limit the ageing. Sheets con- 
taining about 1 per cent silicon are frequently classed 
by themselves under the general term of “electrical 
sheets.” This term is, however, apt to be confusing 
on account of its general application to the entire class. 


Watt losses in this grade very from 1.75 to 1.25 
watts per pound at 60 cycles and 10,000 B for 29 gauge 
sheets. 


(2) Motor Grade—Sheets containing from two to 
three per cent of silicon have in recent years come into 
wide use for alternating current motors and generators. 
This silicon content allows the minimum in watt loss, 
without danger from brittleness. 


(3) Transformer Sheets contain from three to four 
and one-half per cent silicon, depending upon the 
quality desired and the practice of the manufacturer. 
The lower percentages are sometimes used for low 
frequency (25 cycles) aparatus. However, most trans- 
formers are made from sheets containing about 4 per 
cent of silicon. Manufacturers guaranteed lossess for 
this grade range from .75 to .98 watt per Ib. at 10,000 
B and 60 cycles for 29 gauge. 


Thickness of Sheets. 


Magnetic loss, as expressed above, has two com- 
ponents, hysteresis loss and eddy current loss. The 
former decreases slightly with the thickness of the 
sheet, while the latter increases with the square of the 
thickness. It is therefore necessary to make the sheets 
of such thickness that the eddy currents are at a min- 
imum, consistent with a minimum hysteresis loss. 
In this country .014 in. is commonly used for 60-cycle 
apparatus. In higher frequency apparatus, such as is 


"Ball & Ruder, G. EF. Rev. 17 48 £ (1914). 
"Ruder, Trans, A.S.S.T. (1925). 
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used in radio, the eddy current losses predominate 
and sheets .003 in. and less are required. 


Effect of Punching Strains. 


Hysteresis losses are practically sensitive to 
mechanical strain so that a through anneal must be 
given to remove all of the strains imparted by rolling. 
This is usually done by the manufacturer and upon 
the thoroughness and uniformity of this anneal much 
of the quality of his product depends. Before the 
steel can be used in electrical apparatus, however, it 
must be cut or punched into the required pattern and 
this operation introduces strains which increase the 
losses and decrease the permeability of the steel. The 
only systematic study of the magnitude of this in- 
crease that has been published is that by Cole,’* who 
found that the increase in hysteresis is approximately 
a linear function of the gauge. This increase in losses 
and decrease in permeability may, of course, be cor- 
rected by reannealing and this is usually done when 
the conditions require it. 


Mechanical Condition of Sheets. 


It is of great importance to the user to get sheets 
which are perfectly flat. Owing to the hardness im- 
parted by the silicon and the deleterious effect of 
strain in the sheet, the ordinary methods used by 
the sheet mill for producing flat sheets for automobile 
or furniture purposes cannot be applied to electrical 
sheets, nevertheless the sheet must be free from curl 
and waviness, for such defects seriously interfere with 
the production of true punchings and the shearing of 
long strips to the accurate dimensions required for 
good assembly. 


Scale. 


Freedom from loose or detachable scale is another 
item of importance to the user. With the higher sili- 
con grades it is not possible to reduce the scale by gas 
annealing, consequently care must be taken to keep 
down the amount. Pickling has not been generally 
adopted in this country, as the scale has a certain 
value as an insulator between sheets. If too heavy, 
however, it cuts down the cross section of active mate- 
rial in the core and reduces the efficiency. If the scale 
is at all loose it becomes a menace, as it may get into 
the windings of the apparatus and cause a short circuit. 
Testing. 

The Epstein method, as adopted by the American 
Society for Testing Materials A-34, is now almost 
universally used as a standard for core loss. This is 
in reality a standardized transformer with a remov- 
able core weighing one kg. (2.2 lb.) built of sheets 
sheared into strips 50 cm. (1911/16 in.) by (13/16 
in.). Permeability tests are made on standard rings 
or with a permeameter conforming to certain fixed 
standards. 


It is to be noted, however, that invaluable as these 
tests are as a measure of the quality of the steel, their 
values, being for definite frequencies and densities, 
cannot be applied indiscriminately to all classes of 
electrical apparatus. Variation in density, frequency, 
and mechanical arrangement, may easily reverse a 
choice made on the basis of the Epstein test alone. 

Just as electricity has become indispensable to our 
present-day civilization, so silicon steel has become 
indispensable to the electrical industry. 


*G. H. Cole, Elec. Journal, Feb. (1924), p. 55. 
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Andrew Glass Dies Suddenly 


Andrew Glass, director and vice president-general 
manager of the Wheeling Steel Corporation, Wheel- 
ing, W. Va., died suddenly of heart attack November 
21, at the age of 45 years. 

With the exception of a period from 1922 to May, 
1924, when due to illness he relinguished his duties, 
he had been in active charge of all operations of Wheel- 
ing Steel Corporation plants from the organization 
of the corporation in 1920 by consolidation of the La 
Belle Iron Works, Wheeling Steel & Iron Company 
and the Whitaker-Glessner Company. 


ANDREW GLASS 


Mr. Glass was born in Wheeling, received his edu- 
cation in Chicago schools, and held his first position 
at the age of 18 with the Chicago office of the Wheel- 
ing Corrugating Company. In 1909 he became resi- 
dent manager of the Portsmouth Steel Company, 
which concern was known later as the Portsmouth 
Works of the Whitaker-Glessner Company, and sub- 
sequently the Wheeling Steel Corporation. Under his 
direction these plants at Portsmouth, Ohio, were vir- 
tually rebuilt. 

As general manager of the Portsmouth Works dur- 
ing the World War, Mr. Glass conducted noteworthy 
experiments for the government and won recognition 
for his company and for himself for distinguished 
success in development and production of materials 
for the Ordnance and Supply departments, and was 
the personal representative of his company at Wash- 
ington conferences. 

Mr. Glass was a nephew of Alexander Glass, Chair- 
man of the Board of Directors of the Wheeling Steel 
Corporation, and came of a family of pioneers in the 
steel industry of the Ohio valley. 
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Removing Scale Mechanically 


Scraping Billets, Blooms, Bars and Slabs Simplifies the Finishing 
Operation and Increases Yield 
By FRANK L. ESTEP* 


into various forms brings forcibly to the atten- 
tion of the steel industry the question of defects 
in the finished product. In some cases the defects in 
the metal can be discovered before reaching the stage 
of finished product, while in many other cases it is not 
until the final inspection is made and the maximum 
expenditure has been made for labor, fuel and power, 
that certain flaws are detected which result in the 
material being rejected, or being classified under a 
different grade and sold at a lower price. 
Many of the defects which appear at various points 
during the process of conversion from ingots to fin- 
ished product can be traced to the metallurgical prac- 


F into succeeding year the manufacture of steel 


FIG. 1—Billet Scraper. Scraper shown between No. 3 and No. 4 
stands. Size of billet being scraped 2%” square. 


tice including melting, pouring, the design and con- 
dition of moulds, etc. Some may be traced to the 
soaking pits or re-heating furnaces, and a great many 
to the rolling. The most common defects are cracks 
which did not weld, seams, lines, scabs, blisters, slivers 
and scale, and these are due to the rolling operation. 


Various methods are used in different plants to 
overcome many of the troubles arising from defective 
steel. These include chipping the blooms, billets and 
slabs to remove cracks, seams and scabs. Various 
means have been used to remove a part of the scale 
which arises during the process of rolling. These in- 
clude the use of water on the steel, chilling to raise 
scale, flooding at various passes with high pressure 
water, use of steam, rock salt, etc. In addition, dif- 
ferent ways of turning the blooms, billets, etc., have 
heen tried and slabs are set on edge for certain passes 
to crack off the scale by a slight reduction in area. 


For products where the surface is of extreme im- 
portance, billets and bars are pickled, and in the case 


*New York City. 
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of the manufacture of certain grades of automobile 
sheets, “breakdowns” are also pickled. In Europe, 
some of the steel companies are turning ingots in a 
lathe to remove the outside surface before being 
heated for piercing and conversion into seamless 
tubes. The object of this is to facilitate the operations 
of piercing, pilgering, rolling, drawing, etc., and to 
increase the yield from ingot to finished product. 

If during the rolling of billets scale, slivers and 
scabs are removed, there will be a material increase 
in the quality of finished product, and in many cases 
an increase in the yield of products from billets. Sim- 
ilarly, if during the process of rolling sheet bars for 
sheets and tin plate, and slabs for hot strip, the top 
and bottom and edges of the bars are cleaned of heavy 
scale and scabe and slivers, there will be a marked 
increase in the quality and surface of finished material, 
and an increase in yield of finished product from bars. 

A scraping device has recently been perfected, 
whereby billets and bars can thus be cleaned during 
the process of rolling without reducing the tonnage 
produced. The results obtained have been most re- 
markable. 

For billets, the scraping device consists of one or 
two units per billet mill, each unit consisting of two 
vertical and two horizontal acting knives, the first 
of which scrapes the billet top and bottom as it leaves 
the preceding pass, and the second of which scrapes 
the billet on the sides. The illustration shown in 
Fig. 1 is between stands three and four of a six stand 
continuous mill. The size of the billet which is being 
scraped is 21% in. square, and the finished size on pass 
No. 6 is 134 in. square. In this particular installation, 
a second scraper is installed back of pass No. 6. 


The cylinder which actuates the knives are operated 
by air and can be so adapted as to be controlled auto- 
matically, closing the knives after the billet enters 
both sets of knives, and releasing them after the end 
of the billet has been pulled through. The power re- 
quired for drawing the billet through the knives is 
small and is furnished by the rolls. The knives and 
their holders can be stripped out of the machine be- 
tween billets during operation without interfering with 
the tonnage. 

For bars, the device consists of two sets of ver- 
tical acting knives, one preceding the other by about 
9 in. and operated by air as in the case of billets. This 
can also be made automatic and the knives made to 
close and open in proper relation to the beginning 
and end of the sheet bar. For the best results on bars, 
it has been found necessary to install two scraping 
units, one either in front of the last pass or next to 
the last pass, and the other preceding the final scraper 
by one or two passes. Fig. 2 illustrates the rolling 
of a sheet bar with the scraper on the entering side of 
No. 4 stand of a six stand mill, scraping the bar at a 
thickness of 1-1/16 in., the bar finishing 11.5 per foot in 
stand No. 6. 

The apparatus necessary to scrape the side of the 
bars is comparatively simple, and in principle is the 
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same as for the top and bottom except that only one 
set of knives is used. The side scraper is attached 
to and made an integral part of the second top and 
bottom scraping unit. In other words, the cleaning of 
the edges of the bars is done the same time the bar 
has its last scraping on top and bottom. 


When cleaning billets, if there are slivered places 
on any corner of the billet, or if there is a projecting 
fin on the edge of the billet, or as in many cases a 
rolled-in fin on top or bottom, the scraping knives will 
as a rule scrape off this projecting material similar 
to a tool in a lathe. Many of theses slivers, fins, etc., 
are found in the sweepings after a rolling period. 


FIG. 2—Sheet Bar Scraper. Scraper shown on entering side of 
No. 4 stand. Size of bar being scraped 8” wide x 1-1/16" 
thick, when finished in No. © stand, weighs 11.50 lb. per foot. 


Samples of the scrapings when rolling sheet bar 
shows a much coarser material for Unit No. 1 than for 
the succeeding Unit No. 2, and in the sweepings from 
No. 2 there will be found scabs, slivers and pieces of 
metal which have been scraped off the edges of the 
bar. 


The knives used for scraping billets and bars are 
of special steel. No water is necessary on the scraper, 
and although the knives show color immediately after 
completing the scraping operation, they have an op- 
portunity to cool and lose their color before coming 
in contact with the next piece of steel. The knives for 
bars will scrape 1,000 to 1,500 tons per dressing and 
the life has been found to have a range of from 12,000 
to 15,000 tons production. 


The illustrations shown are for the installation of 
the scraper for both billets and bars on a continuous 
mill. This type of mill lends itself very readily to 
apply the standard scraper, but with certain modif- 
cations the device can be applied to almost any type 
of bar mill. 
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In the plant where the scrapers were first installed, 
and where they have been in operation for a number of 
years, there has been a maked improvement in finished 
material and a decided increase in yield from billets 
and bars to rods and sheets. The records of the com- 
pany show that for rods and merchant products there 
has been an increase in yield of 1.89 per cent after 
using scraped billets and in the sheet mill department 
for a period of three years after installation of the 
scrapers the average increase in yield from bars was 


‘1.50 per cent over a similar period prior to their 


installation. 


Old Company Establishes New Department 


Bell & Gossett Company of Chicago have just an- 
nounced the establishment of a general industrial in- 
strument department which will pay particular atten- 
tion to the engineering phases of pyrometer installa- 
tions. To head this department the company has 
secured the services of Mr. C. C. McDermott, who is 
exceptionally well known throughout the industry. 
Mr. McDermott began his experience with the Brown 
Instrument Company in their factory at Philadelphia. 
Later he joined the organization of the Republic Flow 
Meters Company, where he was in charge of the 
pyrometer division. 


Associated with Mr. McDermott is Mr. R. E. 
Soules, who has been with the Bell & Gossett Com- 
pany for several years as a pyrometer specialist. 

The company announces that large stocks of com- 
plete thermocouples of the various elements com- 
monly used, as well as protecting tubes of the better 
known materials, will be carried at all times. 


Defective Material and Processes 
(Continued form page 472) 


steel would spend a day now and again in reheating 
steel to different stages of burning and submit the 
burnt samples to different degrees of working. A 
study of this kind would enable the careful observer 
to express an opinion about steel which has been 
more or less burned and subsequently forged or rolled. 


To stand at the hammer or rolls and judge the 
temperature of the material before it is worked is not 
sufficient. The possibilities of an open coke fire, blast- 
driven, are well known and it is by no means certain 
that the reliability of a reverbatory furnace in this 
respect increases with the complexity of its design or 
its general economy in fuel. It is consistent with the 
greatest possible respect for temperature controls and 
recorders, to suggest that the eye of a good workman 
or supervisor will be found useful. Why one side of 
a stamping only is burnt or why only one part of a 
bar shatters on forging is a problem that one is occa- 
sionally confronted with, but a glance at the effects 
will suggest the cause and usually lead to a remedy. 


The main object of this paper is to commend the 
use of simple means of investigation such as pickling, 
etching and sulphur printing which require no elabo- 
rate apparatus and only a moderate degree of skill. 
However indispensable the more refined and difficult 
laboratory operations and apparatus may be, it is un- 
doubtedly desirable to encourage in the factory itself 
the spirit of inquiry and the use of such means of in- 
vestigation as are appropriate to factory conditions. 
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THE SAFETY CRUSADE 


Tapping the Furnace in Safety 


Increasing Size and Capacity of Blast Furnaces Demands Re- 
placement of Old Fashioned Hand Methods by 
Modern Mechanical Equipment 
By E. B. SPEER* 


HE entire blast furnace problem has changed 
This is the era of the 


"Taurine the last decade. 

thousand ton furnace. Not so many years ago a 
blast furnace producing 40 tons of iron in 24 hours, 
was considered a large furnace, today such is not the 
case, as there are a number of furnaces producing 
over 700 tons and not one but several 800 tons in 24 
hours with others being rebuilt to exceed that. The 
steps to this increased production were not so difficult ; 
larger hearths, greater cubical contents of furnace, 
increased blowing capacity, more heating capacity in 
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stoves and increased equipment of sufficient capacity 
to handle the increased amount of raw materials, and 
the iron and slag. This was all accomplished by the 
expenditure of a greater amount of money for equip- 
ment than was necessary on the small furnaces. 


There is however one part of a blast furnace and 
probably the most important from some points of 
view that has had its work doubled and trebled in 
some cases. 

The tapping hole has not been changed in any 
important particular although the entire production 
of these greatly increased capacity furnaces must be 
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FIG. 1—The two-cross sectional drawings showing a furnace hearth, indicate the dangerous condition of the refractory lining 


which may result from improperly drilled tap holes. 
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Break outs occur when this condition has become exaggerated. 
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concentrated at this point in its passage from the 
crucible. 

At the iron notch, located from a point above the 
mantle (this point varying with the ideas of different 
furnacemen as to how high it is advisable to water 
cool above the mantle) to a point on about level with 
cinder notch the preservation of the brick work is 
accomplished by the use of bronze or copper bosh 
plates, tuyere coolers and tuyeres and cinder notch 
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below this point for all iron made under normal con- 


ditions)it is perfectly safe to use coolers and bosh 
plates containing a considerable volume of water as 
they are only exposed to the trickling iron from the 
melting zone and this is usually not of sufficient vol- 
ume (even though the plate or cooler is drilled or 
cut,) to cause a serious explosion, although where 
pockets of iron have collected around these coolers and 
cut into the lining as shown in Fig 1 which is a 
cross-section of the hearth at this point, much damage 
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FIG, 2— 


around the hearth of furnace is cooled by a water 
cooled hearth jacket or, hearth jacket with a system 
of cast independent cooling plates, in which pipe 
coils are cast; these are placed around the inside of 
the hearth jacket, the outside of these plates being 
against hearth jacket and the inside against the brick 
work o hearth of furnaces and extending for some 
distance below the hearth of furnace. 

At and above the cinder notch, where the iron 
made by the furnace between casts is not supposed 
to rise, (sufficient space being provided in the hearth 
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Several views showing mechanical tapping during the progress of the operation. Slightly different conditions must be 
met at different furnaces, but in all cases the remote operator shown in the centre ts a feature. 


has been done by the explosion of tuyeres or coolers. 
Such explosions can be explained by the reasoning 
that molten iron in large volume is in contact with the 
iron notch on inside of furnace shortly after cast; it 
is therefore considered rather risky to use any kind 
of cooling device containing very great volume of 
water around the iron notch so the water cooled hearth 
jacket is brought as near the sides of iron notch as it 
is thought can be done without danger of cutting; 
the same is true of the independent cast iron hearth 
jacet cooling plates when used; some times a hori- 
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zontal cast iron cooling plate is used above notch in 
which pipe coils are cast; frequently these plates last 
for quite a long time, in some instances have been 
known to last a whole blast, but this is the exception 
rather than the rule. 


As a general proposition it is safe to say that the 
iron notch remains as the one part of a blast furnace 
that can not be effectively cooled without considerable 
risk, and is the only part of furnace that is called upon 
not only to withstand the work that other parts of the 
hearth of furnaces have to withstand in operation be- 
tween casts, but at casting time in addition, it has to 
be drilled open every 5 hours, and from 75 tons to 
150 tons of iron, and from 15 to 25 tons of slag forced 
through the entire thickness of hearth wall by the 
way of a 3 in. to 3% in. hole, previously drilled to tap 
the furnace. 


The natural tendency of the passage of this amount 
of highly heated molten iron and slag through the hole 
is to enlarge it, and that is precisely what happens. 
To what extent, will depend upon the nature of the 
refractory material with which the hole was stopped 
after the previous cast, the kind of iron and slag being 
produced and the methods employed for the opening 
of iron notch, the latter having a much greater in- 
fluence on the strength of the front of furnace, and 
the resistance of the iron hole to the destructive effect 
of the flow of iron and slag when casting, than is 
apparent at first glance. 


In the old days when ready to tap the furnace 
three or four men were placed on each side of the 
iron trough with a churn drill between them to drill 
the hole in to the iron notch, the drilling being con- 
tinued to a point as close to molten iron as safety 
would permit, as the men were in a rather awkward 
position standing over the iron trough to get away 
quickly in the event they drilled through into the 
molteniron unexpectedly; this sometimes happened 
with disastrous results tao the drilling gang; usually 
however, the keeper was able to judge by the “feel” 
of drill and by looking into hole which was frequently 
scraped out, whether they had drilled sufficiently close 
to iron to drive the tapping bar; if so this was done by 
men with sledges on each side of iron trough; if it 
was too hard to drive, they continued the drilling 
operation until such time as the bar could be easily 
driven; sometimes the bar would get the iron and 
sometimes not, in such case a dog consisting of a ring 
and wedge was placed on the bar and removed by 
sledging it backward, and the drilling operation con- 
tinued further or other bars were driven until iron 
was struck. 


This method of tapping continued for a number of 
years until some furnaceman with an Ingenous turn 
of mind conceived the idea of making a long twist 
drill, and using one of the standard air or electric 
Motors commonly used for drilling metal parts of 
machinery, 

The twist drill method was a distinct advance as 
this required less labor and was much more satistac- 
tory for the removal of the softer portion of hole than 
the older method; the operation consists in Inserting 
the twist drill in the motor which is either connected 
to the power by wires or an air hose; the motor is 
provided with two opposite handles and a man on each 
side of iron trough uses these handles to direct the 
drilling operation; similar to operating a portable drill 
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the men press forward on these handles while the 
motor 1s being revolved and they feel out the hole 
in much the same manner as the drilling gang on a 
churn drill. Great care and precision are needed to 
avoid drilling into iron, as iron burns the twist drill 
which is expensive to make, and there is a possibility 
of dropping the motor into the running iron as well 
ax the danger of men being burned. 


The twist drill is not well adapted to the drilling 
of hot hard material at it is necessary to keep the drill 
pressed against the work all the time and it soon be- 
comes so hot that lips on the drill turn over, thus 
making the drill useless for further work until it is 
redressed; if at this point they have drilled sufficiently 
close to iron to drive a tapping bar this is done, if 
not they continue the drilling with churn drill until 
they can drive the bar, or if they are close to iron and 
have iron in hole, three or four lengths of 14-in. gas 
pipe are screwed together and connected to a tank 
of oxygen, this pipe is inserted in iron hole and the 
oxygen turned on from tank. 

When a frozen iron hole exists either through a 
had working furnace, or from other causes oxygen is 
invariably used, as the time consumed with any kind 
of a drilling tool in drilling through three or four feet 
of iron is too great, the main object, at a time like this 
being to get the iron out of the furnaée regardless of 
expense in the quickest possible manner. As a tapping 
medium on a normal working furnace the cost of the 
pipes and oxygen consumed, makes tapping by oxy- 
gen expensive, and dangerous to the men handling the 


pipes, as sufficient pressure has to be used to blow the 


iron from away in front of the oxygen pipe to do 
effective work, and it is difficult for the men to escape 
the shower of sparks, and to properly manipulate 
the oxygen pipes. The use of oxygen under normal 
conditions is a dual process; first some method of 
drilling the hole until iron is reached must be used. 
and then oxygen used for the latter part of the 
operation. 


The foregoing covers the methods employed in 
the tapping operation at the blast furnace up to the 
time of introduction of Mullen Tapping Machine. 

This machine was designed by an experienced 
blast furnace operator who was very familiar with 
the hazards congtantly undergone by the tapping 
crew. 


The evident necessities of any machine that would 
satisfactorily replace hand labor, must be remote con- 
trol, and staunch reliability, the entire taping operation 
must be performed by merely positioning a machine 
in front of the furnace, turning on the power by a 
controlling operator at some safely distant point and 
atter the cast. removing this machine in safety. The 
present machine meets these conditions ideally, as 
reference to figure 2 will show. 


Two different installations are pictured. Both 
show the bosh of a furnace with the tapping machine 
in position, The view at the lower left emphasizes 
the absence of men in front of the furnace and shows 
the single operator at a safe distance; the man shown 
at the nest of small valves is the operator. 


This machine uses a churn drill as this type of 
drill is better adapted to the drilling of strong holes. 
and where the material is hot, is in contact with the 
material but an instant and has opportunity to cool 
during backward and forward stroke. 
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The ideal machine was not produced at the initial 
attempt, but the results convinced the practical fur- 
nace men that the effort was in the right direction. 
Continued operation of machines developed the fact 
that improvement could be made to advantage in 
design, materials, and methods of operation. This 
has been accomplished. The machine as_ produced 
today is a simple rugged and dependable piece of ap- 
paratus, and is operated by any of the men at the front 
of the furnace. 


The operation is as follows. The machine is placed 
in front of furnace, in horizontal position, when grips 
on machine are over the lugs on the iron trough; the 
operator advances the position of drilling cylinder 
which balances the front end of machine down over 
the lugs on the iron trough; the operator then opens 
a three way valve which admits air to gripping cylin- 
ders; this locks the machine in position for tapping 
operation, 

The operator then moves the drilling cylinder to 
rear end of machine and the drill is inserted in chuck; 
the operator then starts the drilling cylinder in opera- 
tion, and feeds the drilling cylinder forward as the 
feed indicator shows feed is required. When iron is 
struck the operator releases the grip holding the ma- 
chine at front of furnace, moves the drilling cylinder 
to the rear of machine which balances the machine 
out of grips to a horizontal position and through a 
three way valve admits air to small cylinder for re- 
moval of machine to a point provided for parking. 


Thus one man in a safe position with this machine 
taps the furnace, alone he drills directly through to the 
molten iron, the hole is perfectly true in bore and a 
clean hole of the same diameter right through to the 
iron results in a uniform flow of iron while casting. 
and an ideal hole for the mud gun to shoot through 
its first cylinder full of clay. 


The keeping of the front in strong condition 1s 
due to the fact that the machine once set in proper 
position always drills the hole exactly through the 
same hole in hearth well, and thus leaves the brick 
work in its original strength, excepting the amount 
cut out by first few casts, when these are replaced 
with a strong mixture, each cast soon confines the 
cutting of hearth wall to a limited area around the 
hole. 

The material used to stop hole soon forms a cir- 
cular layer of burnt hardened material around hole as 
strong or stronger than the brick work itself. 


Since a furnace is no stronger than the weakest 
spot in its hearth wall, there can be no argument 
against any method of maintaining the front wall 
intact. This machine was designed to drill the strong 
mixture which must be used to re-inforce this hazard- 
ous spot. Ordinary apparatus or time-worn methods 
can not cope with such a problem. 


If the Safety Director were asked to prepare a 
sign to be located and illuminated, constantly on guard 
at the front of a blast furnace, he could do no better 
than summarize his recommendations in four para- 
graphs: 

1—Allow no worker in front of the furnace 
while it is being tapped. 

2—Don’t use tapping bars—they are un- 
necessary. 

3—Keep the front wall of the furnace and the 
iron-notch in strong physical condition. 
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4—Permit no haphazard hand directed tapping 
inethods. Machines guarantee precision. 


These four conditions would relieve the depart- 
ment of the heavy responsibilities which have always 
accompanied failures at this important point. 


Length of Rail Is Increased 


Asa further step to bring about increased economy 
in railroad operation, new specifications have been ap- 
proved by the American Railway Association by which 
the length of rails used by the railways of this coun- 
try is to be increased to 39 feet. This means an in- 
crease of 6 feet over the rail in present use although 
the weight per vard will continue to be the same. 

By making an increase in the length of the rail, 
there will be a marked saving to the railroads, not 
only in the cost of installation of new rail, but also in 
the maintenance of the railroad track. 

This increase in the length of the rail from 33 feet 
to 39 feet means a reduction of 16 per cent in the num- 
ber of rail joints while it also will mean a saving of 
about one-sixth of the total expenditure required for 
bolts. nuts, joint bars and spring washers used in 
connecting rails together. 

It is estimated that 50 cents out of each dollar spent 
for track maintenance goes for maintenance of joints, 
ties and ballast under the point where two rails are 
joined together: This increase in the length of rail, 
therefore, will mean a saving of about 16 per cent in 
such expenditures, as there will be fewer joints. 

Surveys have shown that a large number of the 
breaks and the greatest wear and deterioration in rails 
occur at the point where they are joined together so 
that by increasing the length of the rail and reducing 
the number of such points, the chances for accident 
due to broken rails are reduced. 

In addition, cars passing over a track constructed 
of longer rails will move more smoothly than over a 
track where shorter ratls are used. This will result in 
a saving in the wear and tear on railway equipment. 


Railway Safety 


Hlow largely safety has been developed for passen- 
gers on the railroad lines in this country is shown 
by the reports for the year 1924, when, with 931,000,000 
passengers carried, there were only 149 fatalities, or 
one life lost for each 6,314,000 passengers served. 
Railway managers and employees have reason for 
pride in the showing. It could not have been made 
without very great care in planning and in operating 
the passenger trains. 


The railway figures are far ahead of those shown 
in automobile accidents for the same period, as the 
autos killed 19,999 people and inflicted injuries on 
about 450,000 others. The railway figures show the 
results where properties are placed only in safe hands, 
operated with the greatest care, under constant super- 
vision, The auto toll of life shows the cost of permit- 
ting any person to operate a car, with no supervision, 
no training and no demonstrated fitness shown for the 
work. While the greater number of autos are in the 
hands of men and women who are careful in driving 
them, the few incompetent and reckless drivers do 
terrible damage to life and property. 
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Automatic Arc Furnace Control 


A Description of Modern Automatic Electrode Control 
for Arc Furnaces Used in Melting 
By J. A. SEEDE* 


HE different types of electric furnaces require, 
Te permit, the use of various kinds of control. 

Both manual and automatic control being used 
practically all furnaces, manual control being used 
during starting and emergency periods, while auto- 
matic control is used during steady operating con- 
ditions. 


Automatic control may be based on the temper- 
ature of charge or resistor at values up to 1,200 deg. 
C., although this is a rather high figure, a more rea- 
sonable one being 1,000 deg. C. Above these temper- 
atures, automatic control is based on power input, 
careful attention on the part of the operator being 
necessary to control other factors that prevent suc- 
cessful operation. The power input to resistance fur- 


FIG. 1—View showing the clectrode supporting mechanism which 
must be of exceptionally heavy construction. 


naces is commonly varied by changing the voltage 
of the power input, this covering a large field of appli- 
cation in itself, especially in the larger furnaces, while 
the power input to arc furnaces is varied chiefly by 
moving the electrodes. 


As the electrodes are moved towards the charge, 
the arc is shortened and more current is taken while, 
if the electrodes are moved away from the charge, the 
reverse action takes place. Accordingly, all that is 
necessary to control an are furnace is some device 
responsive to changes in the power supply being 
furnished, which in turn causes a motor, or other de- 
vice, to raise and lower the electrodes. As many know, 
this is not a simple matter and many precautions must 
be taken to insure service that will be satisfactory 
to the furnace user and the power company. This type 
of automatic electrode control is used broadly in two 
types of furnaces, melting and smelting, the melting 
furnaces ranging in capacity from 100 kva., single 
phase, or 3 phase, to 5,000 kva. 3 phase. The smelt- 
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ing furnaces are somewhat larger, ranging in capacity 
from 500 kva. 3 phase, up to 15,000 kva., 3 phase or 
6 phase. 

All arc melting furnaces are of the straight arc 
type, the arc being drawn from the electrode to the 
metal in the majority of furnaces, such a 3-phase 
furnaces used to melt steel, and between electrodes 
above the metal in sigle phase furnaces used to melt 
non-ferrous metals and alloys, such as brass, bronze, 
copper, etc. Such furnaces, especially those in which 
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Comparative curves showing the results of controlled operation. 


the current arcs to the metal, are difficult to control 
on starting and, as a heat may be melted every three 
hours or less, the service demanded of the regulator 
is severe. The smelting furnaces are of the smothered 
arc type, in which the electrodes are plunged into the 
charge. This type of furnace runs continuously for 
many days and the demands in the controls are mod- 
erate, the resultant load being nearly constant. 


_ From this it is obvious that control that will suc- 
cessfully take care of a direct arc steel melting fur- 
nace will also handle a smoother operating smothered 
arc type. Consequently the standard automatic elec- 
trode control for arc furnaces used in melting steel and 
iron will be described. As will be seen from Fig. 1, 
the electrode supporting mechanism and holder must 
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have considerable weight to support the electrode 
at the end of the arm so that, especially in the larger 
furnaces, the combined weight of the electrode and its 
support that must be moved up and down in maintain- 
ing the arc current constant, runs into hundreds of 
pounds and this fact should be borne in mind in con- 
sidering the duty of the regulator. 
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stopping it; consequently in practically all successful 
electrode controls, shunt wound motors are used, on 
account of dynamic braking. The first, and for many 
years, the only automatic electrode control used with 
arc furnaces, was the Thury type shown in Fig. 2, 
this control being based on the theory of moving the 
electrode to its new position by a series of short 
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FIG. 2—The earliest type of automatic electrode control. FIG. 3—A modern type automatic control. FIG. 4—A push-button 
station for hand control of elecrode motor. FIGS. 5 and 6—Wiring combinations upon which the standard control ts based. 


Under normal conditions, the arc is approximately 
l-in. long, this value depending upon the voltage across 
the arc and condition of the charge, such as amount 
and kind of slag, etc. With such a short arc, it 1s 
obvious that a change of a small fraction of an inch 
will mean a considerable change in the current and, 
consequently, the movement of the electrode must 
be under positive control. This applies not only to 
starting the electrode but, in a greater measure, to 
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movements, approximately 100 per minute, at a rate 
of 1/16-in. per movement, giving a speed of about 
7-in. per minute on the average. The free running 
speed of the motor gave an electrode speed during 
hand control of 3 to 4 feet per minute, this figure 
being the basis of the present G. E. control. It 1s 
obvious that a device which causes the motor to start 
and stop 100 times per minute is subjecting the wnole 
mechanism to excessive mechanical racking and, wit 
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the idea of obtaining more reliable operation, the 
General Electric system of automatic control was de- 
signed to move the electrode from its old position to 
the new position in one movement, instead of a series 
of steps. After the customary period of development, 
this device was sold to the furnace companies, in con- 
junction with transformers, motors and switchboard 
panels. 

The up-to-date regulator is shown in Fig. 3. The 
small panel in Fig. 4 is the auxiliary or operator's 
panel, enabling the operator, or melter, to control the 
electrodes manually or automatically, as he sees fit. 


The standard control is based on a combination of 
figures 5 and 6. All the apparatus on the main panel 
shown in Fig. 3 is included in these diagrams with the 
exception of the undervoltage relay and the totalizing 
switch, whose functions will be explained later. Under 
normal conditions, the current transformer shown in 
Fig. 5 would be excited from one of the leads going 
to the electrodes, a large part of the current being 
shunted by the regulating rheostat at full load, this 
permitting a current control in the electrode of about 
15-and-1. The contact making ammeter is of standard 
design, being fitted with a dashpot with adjustable 
damping, the contacts of the ammeter having a clear- 
ance of about 1/16-in. 

These contacts control the raising and lowering 
contactors shown in Tig. 6, this latter diagram giv- 
ing a good idea of the simplicity of the motor and con- 
trol circuits. The speed control contactor is operated 
by the transfer switch on the small panel in Fig. 4. 
being closed for automatic operation and open for 
manual-operation, when high speed is necessary. The 
totalizing switch is a simple hand-operated contactor 
type switch for controlling the input to the electrode 
motor, the main circuit and the individual circuits 
being fused. The undervoltage relays at the top of 
the main panel, Fig. 3, serve two purposes: First, to 
prevent the lectrodes from being plunged into the bath 
when the main power supply is interrupted and, sec- 
ond, to prevent the drop between the electrode and the 
bath falling below 25 volts during normal operation. 


From time to time, new types of control or varia- 
tions on old ones are brought out, various advantages 
being claimed for high electrode speed, etc., but it 1s 
evident that that system which combines the greatest 
simplicity and reliability, together with a close con- 
trol, taking into consideration the service conditions, 
indicates the equipment that will be most acceptable 
to the user. 


Corrosion Problem Reviewed 
By A. C. Blackall 

Considerable advances have, of late years, been 
made toward the elucidation of the troublous engineer- 
ing problem of corrosion. Some of these were re- 
cently outlined by W. S. Patterson, M.Se., A.IC.. in 
a paper before the Institute of Marine Engineers in 
London. The outstanding points in Mr. Patterson's 
paper are summarized hereunder: 

Much of the corrosion trouble is initiated at cen- 
ters called corrosion cells by definite impurities in 
metals such as slag inclusions in wrought iron. Iin- 
purities which dissolve, giving solid solutions, tend 
to cause corrosion over a wide area, and this is re- 
ferred to as wasting, while insoluble impurities due 
to segregation are more likely to cause pitting and 
local corrosion. Wariations in the stress in metals 
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may cause the development of corrosion cells, and 
inuch corrosion may also result from abrasions on 
the surface of the metal. 

The influence of corrosion deposits upon further 
action may be either to increase or diminish the at- 
tack. Deposits are to be regarded as of primary im- 
portance in the mechanism of corrosion. If a deposit 
is impervious to the surrounding electrolyte, it may 
protect the surface on which it rests. If, on the other 
hand, it allows the electrolyte to reach the surface, but 
shields the metal from oxygen, then corrosion may 
occur as the result of differential aeration. Variations 
in the conditions of boiler feed and condenser water 
also play an important part in determining the char- 
acter of a corrosion deposit, and therefore also affect 
the rate of attack. 

Recent work by Evans has yielded the knowledge 
that anodic and cathodic zones may be established by 
variations in the oxygen concentration over a metal 
surface. Portions of the surface shielded from oxygen 
may be anodic, the metal therefore undergoing cor- 
rosion, while the more freely oxygenated portions are 
cathodic. The more extensive the cathode and the 
readicr the access of oxygen to it, the greater the 
corrosive effect centered at the anode area. The bot- 
tom of a small pit which may be developed by direct 
chemical attack or by impurity cells will function as 
the anode. The surrounding surface to which the oxy- 
gen can more readily gain access will become the 
cathode, and the corrosion will be concentrated inside 
the pit. which may thus develop very rapidly, with 
eventual perforation. Water-line corrosion may be 
regarded as a special case of differential aeration, the 
highly aerated area above the water line concentrat- 
ing the attack on an anodic shielded area just above 
the water line. 

These have been classified as acid or neutral. In 
acid corrosion the importance of impurities 1s indi- 
cated, and where these are of high over-voltage the 
function of oxygen as a depolarizer. In neutral elec- 
trolvtes corrosion action is largely governed by the 


_oxygen supply. It is possible that in the absence ot 


oxygen no prolific corrosion would occur in such 
media. The oxygen may act either as a depolarizer 
to the cathodic poles of the corrosion cells or by caus- 
ing differential aeration. Variable velocity of electro- 
lvtes in condenser tubes may also cause corrosion, a 
point to be considered by plant designers. 

Mr. Patterson paid full tribute to the researches 
of Bengough and his collaborators, and also to the re- 
cent excellent work of Evans. 


Four G. E. Men Killed 


Four General Electric men were killed and two 
were injured in the train wreck which occurred on 
the Pennsylvania Railroad near Plainsboro, N. J., 
November 12. The dead include R. D. Reed, a mem- 
ber of the General Electric industrial department and 
in charge of the sale of electric arc welding equipment; 
Mark A. Atuesta and Arthur W. Gross, members of 
the manufacturing department, and John C. Horst- 
man of the manager’s staff at the Schenectady plant. 
Among the injured were D. H. Deyoe of the Industrial 
I-ngineering department of the company and Thomas 
Wry. of the Lynn River works. 

All the men had met in Baltimore in connection 
with the Inter-works welding committee of the Gen- 
eral Electric Company and were en route to the 
Bloomfield plant when the accident occurred. 
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Current Literature on Ferrous Metallurgy 


By E. H. McCLELLAND* 


Carbon steel and carbon vanadium steel by the con- 
verter process. S. R. Robinson. Foundry Trade J., v. 
32, Oct. 8, 1925, p. 301-302. 

Certain unsolved problems relating to manganese 
steel. Robert Hadfield. Chem. & Ind., v. 44, Oct. 23, 
1925, p. 1042-1044. 

Part 2 of an address (p. 1029) which deals also with his- 
tory of metallurgy in France. 

Defective material and processes. 


Forging, v. 11, Oct. 1925, p. 375-378. 
Defects revealed by pickling, etching and sulphur printing. 


Description of the Perlit process. H. J. Young. 
Foundry Trade J., v. 32, Oct. 8, 1925, p. 294-295. 
Discussion Oct. 15, 1925, p. 331-332. 


Drawability of sheets and strips. H. S. Marsh and 
R. S. Cochran. Jron Age, v. 116, Nov. 5, 1925, p. 1251- 
1252. 

Electric steel for staybolt use. ‘Thomas S. Wheel- 
wright. Jron Age, v. 116, Nov. 5, 1925, p. 1243. 


Electrically-produced blackheart malleable. F. A. 
Melmoth. Foundry Trade J., v. 32, Oct. 15, 1925, p. 
325-328. 

Handling heavy castings. 
1925, p. 814-817. 

Heating steel by the salt bath method. Jron Trade, 
v. 77, Nov. 5, 1925, p. 1148-1149, 1152. 


Herstellung verschiedener stahlsorten im) Thomas- 
werk. Erich Faust. Stahl u. Eisen, v. 45, Oct. 8, 1925, 
p. 1701-1704. 

Serial. ‘ 

Hold uniform temperature in permanent molds. Pat 
Dwyer. Foundry, v. 53, Oct. 1, 1925, p. 787-790, 798. 


Improved foundry tackle. H. V. Fell. Foundry 
Trade J., v. 32, Oct. 8, 1925, p. 298-300. 

Influence of rate of cooling and casting temperature on 
cast iron. foundry Trade J., v. 32, Oct. 1, 1925, p. 
275-279. 

Introduces electrolytic iron to wider usefulness.  E. 
C. Kreutzberg. [ron Trade, v. 77, Nov. 12, 1925, p. 
1207-1210. 


Large uses of steel in small ways; tin cans. Iron 
Trade, v. 77, Oct. 29, 1925, p. 1092. 


Large uses of steel in small ways; wood pipe. Tron 
Trade, v.77, Nov. 12, 1925, p. 1213.. 


Rods for banding wood-stave pipe. 


Harry Brearley. 


Foundry, v. 53, Oct. 15, 


Lifting magnets for handling pigs and castings. C. 
H. S. Tupholme. Foundry Trade J., v. 32, Oct. 8, 1925, 
p. 305-307. 


*Technology Librarian, Carnegie Library of Pittsburgh, 
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Making seamless tubes by improved process. E. F. 
Ross. Iron Trade, v. 77, Oct. 29, 1925, p. 1079-1083, 
1091. 

Malleable furnace fired with pulverized coal. War- 
ner Hathaway. Foundry, v. 53, Oct. 15, 1925, p. 824- 
828, 832. 


Massnahmen zur begiinstigung der indirekten reduk- 
tion im hochofen. Konrad Hofmann. Stahl «. Etsen, 
v. 45, Oct. 8, 1925, p. 1709-1711. 

Metal molds by a new process. M. S. Clawson. Iron 
Age, v. 116, Nov. 12, 1925, p. 1310-1312. 


Metallic corrosion in concentrated phosphoric acid. 
Fuller Clarkson and H. C. Hetherington. Chem. and 
Met., v. 32, Oct. 1925, p. 811. 

Mixes sand mechanically. Max Sklovsky. Foundry, 
v. 53, Nov. 1, 1925, p. 882-885. 

Neuzeitliche gussputzerei. U. Lohse. Stahl u. Etsen, 
v. 45, Oct. 1, 1925, p. 1661-1666. 

One of the causes of variations in rates of graphitisa- 


tion of white cast iron. .Anson Hayes and H. E. Flan- 
ders. Foundry Trade J., v. 32, Oct. 15, 1925, p. 329. 


‘Opening frozen blast furnace holes. E. E. Thum. 
Iron Age, v. 116, Nov. 5, 1925, p. 1244-1247. 

Reducing costs of cleaning castings. J. H. Hopp, 
Iron Age, v. 116, Oct. 29, 1925, p. 1167. 

Role of carbon dioxide in corrosion of iron. T. Fuji- 
hara. Chem. and Met., v. 32, Oct. 1925, p. 810-811. 


From thesis at Harvard University. 


Sandblasting castings prepares surface for finishing 
process. Howard Orr. Foundry, v. 53, Sept. 15, 1925, 
p. 747-749, 751. 

Saving the gray iron foundry; steps are recommended 
to protect the industry from encroachments of steel and 
malleable castings and of forgings and stampings. Rich- 
ard Moldenke. Iron Age, v. 116, Oct. 29, 1925, p. 1165- 
1167. 

Semi-steel. J. H. List. Foundry Trade J., v. 32, 
Oct. 22, 1925, p. 343. 


Some fundamental relationships in cast iron, wrought 
iron and steel manufacture. J. E. Fletcher. Foundry 
Trade J., v. 32, Oct. 15-22, 1925, p. 321-324, 341-343. 


To be continued. 


Time of pouring large ingots. J. H. Hruska. Iron 
Age, v. 116, Nov. 12, 1925, p. 1305-1306. 


Traces relation of ferrous metals. I; describes 
effect of remelting pig iron and structure relation be- 
tween cast, wrought, malleable iron and steel and the 
original pig. J. E. Fletcher. Foundry, v. 53, Nov. 1, 
1925, p. 878-881, 890. 
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America’s Future in the Air 


A battle among the great financial interests for 
control of the country’s aerial transportation is freely 
predicted by several newspapers in view of the recent 
activities on the part of several great industrialists. 
This “battle of billions,” as one editor phrases it, has 
aroused both popular and official interest; and we are 
assured that from now on the development of com- 
mercial aviation will be fostered by the government 
in every possible way. 


A tangible indication of America’s awakening to 
the fact that we are a decade behind the world in air 
development is the entry of big capital into the indus- 
try. This forecasts an era of aeronautical develop- 
ment without parallel in this country. 


One of the principal obstacles to the development 
of commercial aviation, says the Wall Street Journal, 
has been the absence of inclusive Federal regulations 
governing the air. Capital will venture only timidly, 
if at all, into an industry whose laws may be radically 
changed on short notice. Fortunately there are excel- 
lent prospects that this condition will soon be reme- 
died. America also has lacked the sharp spur of politi- 
cal fear which drives all European nations to new 
-acrial achievements. 


Following the war there was a miniature boom in 
aviation in this country, based chiefly on public curi- 
osity. Ex-army aviators bought governmental planes 
at bargain prices, and established themselves in the 
lucrative business of taking up passengers, at prices 
ranging from $10 to $25 per trip. For a while these 
“ovpsy” flrers did a land-office business, but eventually 
public curiosity waned, especially as it became appar- 
ent that, owing to lack of proper regulation and in- 
spection, a trip with a “gypsy” flier carried an ele- 
ment of risk out of all proportion to the pleasure 
received. 

In 1922, there were 450 airplanes in operation in 
this country, which flew more than 2,000,000 miles, and 
carried 75,268 passengers. Last year the number of 
planes in active operation had shrunk to 217, which 
flew less than 1,000,000 miles and carried approxi- 
mately 49,000 pasengers. The government has dis- 
posed of its surplus army planes, and the “gypsy” 
flier is a fast vanishing race. 


Following this initial phase, there was a readjust- 
ment of the industry. The activities of airplane 
manufacturers and operators are now limited to those 
phases of aviation for which there is a demand. At 
the present time there are about 60 companies, firms 
or individuals engaged in operating airplanes, and 
their activities include carrying passengers, mail and 
freight, aerial photography, sight-seeing, instruction, 
erie: observation, forestry patrol, bootlegging, 
ete. Last year 159,564 pounds of aerial freight were 
carried, of which 88,500 pounds were mail. The aver- 
age charge per machine hour was $40, and the aver- 
age charge per pound mile was .0018 cent. 


Commercial aviation seems to be on the brink of 
a yreat expansive movement. The Ford Motor Com- 
pany has formally announced its entry into the field 
of aviation. At Dearborn, Mich., the Ford interests 
have established an air port of the first class. Com- 
plete services for airplanes and airships have been 
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established, and a mooring mast of improved design 
has been erected. 


The Aircraft Development Corporation, which is 
the name of the Ford company, proposes to use Stout 
all-metal planes in their air experimentation work. 
The new company will at first carry only Ford car- 
goes between Detroit and Chicago, and later between 
Detroit and Minneapolis, but there can be little doubt 
that Mr. Ford intends to develop his new industrial 
venture into something more ambitious. 


The very fact that a man with the resources and 
manufacturing talent of Henry Ford has interested 
himself in aeronautics is an exceedingly encouraging 
sign for the future of the industry. After long and 
careful experimentation Mr. Ford apparently has de- 
cided that the airplane has completely proved its worth 
as a commercial carrier, and that it will greatly re- 
duce delivery time not only on important parts for 
motor cars and tractors, but on mail between the De- 
troit office and the various branches of the Ford 
company. 


The importance of this development to the public 
is gradually being realized. Factory experiments in 
air travel will test the reliability of the machines be- 
fore the novices will have a chance to risk their necks. 
Improvements will be forthcoming before the planes 
go on the market in a general way. Meanwhile the 
Ford organization will be building up an air equip- 
ment of considerable commercial importance. It will 
give America a start toward the development of a 
merchant air fleet. 


Not only will such a fleet be an invaluable com- 
plement to our present transportation facilities, but 
it will form the backbone of a strong aerial defense 
in case of war. Commercial aviation bears the same 
relation to military aviation as the merchant marine 
does to the Navy; it supplies the pilots and planes 
needed in war. European and Asiatic nations sub- 
sidize their airways for this very reason. I[t is not 
likey that democratic America will follow suit, yet the 
support of the government and the passing of favor- 
able air navigation laws will be absolutely necessary 
for proper development of America’s air fleet. 


The rebirth of interest in commercial aviation is 
fraught with significance for makers of fine alloy 
steels. United Alloy has contributed its share of de- 
velopments and discoveries which gave to aviation 
steels of the required reliability for safe flving. In 
many a powerful Liberty motor, the carnkshatt has 
been of U-Loy steel. In vital parts of many makes of 
planes, U-Loy steels have withstood the terrific 
strains of high speed flying. 


Excess weight is the factor in airplane construc- 
tion which must be held to a minimum. It may con- 
fidently be expected that nothing but the finest alloy 
steels will be used in the new commercial planes, not 
only because of their reliability, strength and resis- 
tance to shock and fatigue, but also because of the 
saving in size and weight of parts which they effect. 


The integrity of U-Loy steels having been demun- 
strated in every condition of service, it is to be ex- 
pected that United Alloy Steel Corporation will play 
as important a part in the new air development as it 
has in the development of the motor car to its present 
degree of perfection—U-Loy News. 
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A LARDER FOR IRON SMELTERS 


The installation of incline-skips and scrapers has resulted in an unusually efficient method of mining ore at the Miller Mine 


of the Pitt Iron Company, 


A Unique Method of Iron Mining . 


Instead of Locomotives and Cars, a Scraper and Raises Are Used 
at the Miller Mine, Pitt Iron Mining Company, 


RODUCTION has been hast- 
P ened and a saving of time and 
money realized through the 
installation of the scraper system 
of tramming iron ore to the raise, 
on the stripping operations at the 
Miller Mine, of the Pitt Iron Min- 
ing Company, on the Mesabi 
Range, Aurora, Minn. By using 
the scraper, the constant changing 
of track and the expense involved 
in the operation of dinkies or small 
locomotives and dump cars is 
eliminated. 
This stripping is taking place in 
a small area which was the sus- 
taining pillar for an abandoned 
underground shaft. The ore body 
lies on a 25 degree dip and the 
maximum thickness to the south 
is approximately 80 feet. The ele- 


on the Mesabi Range 
By J. R. St. CLAIR, in Explosives Engineer 
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THE MEN 

Jim Prowse, pit foreman, and George Gand- 

sey, mining captain, are the solvers of the prac- 
tical problems of operation, 


AT THE WHEEL 


ments that entered into the de- 
cision of this company to employ 
the scraper system were the fol- 
lowing physical conditions  sur- 
rounding the ore deposit; the steep 
dip, and the fact that the top 25 
feet of the deposit consists of so- 
called paint rock, presenting a dif- 
ficult mixing problem with the 
lower ores. The scraper makes its 
own road bed and is quite easily 
changed from one position to an- 
other when various grades of ore 
are desired. 

The deposit at the Miller Mine 
was formerly developed for under- 
ground mining and the old drifts 
and openings make the mining of 
the ore no easier. In order to 
evade old openings, blast holes 
which are well-drilled must be 
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THE BEGINNING AND THE. END OF THE INCLINE 
The above view is of the Miller mine. Ore is hauled up the incline 


from the bottom of the raise and dumped into railroad cars shown 
below. 


: j ? ‘ THE RAISE “GRIZZLEY” 
‘ : The two-ton capacity scraper can be shifted from 
the hoist itself, by cables attached to a tail block. 


a Marion 36 steam 
shovel and the 
scraper then takes it 
to a 35-foot raise. 
The ore is dumped 
and goes through the 
raise, finding its way 
eventually into skips 
of 7-ton capacity. 
These skips are 
hauled up the incline 
and dumped directly 
into railroad cars. 
It is estimated that 


carefully placed and the 
amounts of the explosives 
charges depend upon the 
proximity of these holes to 
the openings. The ore that 
occurs here is of very hard 
structure, which is typical 
of the eastern Mesabi 
Range, especially where 
the ore lies close to the 
local Taconite footwall. 

The first operation in re- 
moving the ore deposit is nearly half of the 
to blast the bank down oe ; ore body can be 
with black powder. The AT THE HEART OF THE SYSTEM milled into this one 
ore is placed to one side by 4 75-hp., 2,200-v. Sauerman slusher is used to pull the 1,100 Ib. scraper. aise. 
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$4,847,700,000 Paid Last Year by Railroads 
for Wages, Materials, Supplies, Etc. 


Expenditures made by Class I railroads in 1924 
for wages, materials and supplies and for improve- 
ments totaled $4,847,700,000, according to reports for 
the year received by the Bureau of Railway Econom- 
ics from the railroads of this country. 

A large part of this sum went directly to the in- 
dustries of the United States through which source 
it reached the wage earners, contributing, to a large 
extent, to the prosperity of the nation. The principal 
expenditures of the Class I railroads in 1924 were 
divided as follows: 


Wages paid for maintenance and operation $2,629,902,000 


Materials purchased, including fuel....... 1,343,055,000 
Capital expenditures (including new equip- 

ment and improvements)............60 874,743,000 

Otel y5 Sih dea aest Sorc wed Sau ed eeiiate $4.847,700,000 


This amount, however, does not include approxi- 
mately $340,000,000 paid in taxes by the railroads, or 
an average of $929,000 per day compared with a daily 
average of $909,000 in 1923. It also does not include 
$510,000,000 paid out in interest charges by the Class 
I carriers or $310,000,000 paid out in dividends. 

The total principal expenditures of the railroads in 
1924 was a decrease of $735,400,000 compared with 
1923. 

Of the total amount, the railroads paid out $2,629,- 
902,000 in wages for operation and maintenance work 
during the year while capital expenditures, including 


new equipment and improvements, totaled $874, 
743,000. 


$395,648,000 Saved in Fuel and Supplies. 


Fuel as well as materials and supplies cost the 
ra:lroads $1.343,055,000 in 1924, a decrease of $395,- 
648,000 or 23 per cent compared with 1923. This de- 
crease under the year before resulted in part from the 
fact that the railroads purchased less materials in 1924 
than in 1923 due to the somewhat smaller programs 
for maintenance and additions and betterments on 
one hand while some of the stocks in storage were 
drawn upon heavily during the year. 


At the same time greater efficiency in operation 
played no small part in reducing the consumption of 
train and engine supplies. Declines in the unit cost 
of many materials during 1924, particularly bitum:n- 
ous coal, the largest single item purchased by the 
railroads, also had the effect of reducing the amount 
of expenditures. 

Fuel during 1924 cost the railroads $471,656,000, 
a decrease of nearly 24 per cent under the year before. 
This decrease was brought about through a reduction 
in the actual number of units purchased due to great- 
er conservation in the use of coal as well as the fact 
there was a decrease of 6 per cent in the volume of 
fretght traffic moved during the past year compared 
with 1923. 

Bituminous coal alone cost the railroads $373,483,- 
000 in 1924, a total of 126.372,000 net tons having been 
purchased, compared with $519,007,000 which was 
paid for 154,902,000 tons in 1923.) Thus while 18 per 
cent less tons were purchased during 1924 than the 
year before the total outlay was 28 per cent less. 

The outlay for anthracite coal in 1924 was $14.- 
497,000 or 20 per cent less than in 1923, while only 
about 7 per cent fewer tons were purchased. 
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Class I railroads in 1924 purchased approximately 
26 per cent of the total bituminous coal production of 
the United States and 5.2 per cent of the anthracite 
production. 


$111,442,000 for Cross Ties. 

The railroads in 1924 expended $180,872,000 for 
forest products, a reduction of 22 per cent under the 
year before. Of that amount, $111,442,000 was spent 
for cross ties, 11 per cent less than in 1923, while 14 
per cent fewer ties were purchased during the past 
year compared with the year before. 


More than 27 per cent of the total steel production 
of the United States was purchased directly by the 
railroads or for them through equipment manufactur- 
ers in 1924. Total expenditure for iron and steel prod- 
ucts made direct by the railroads during the year was 
$365,610,000. This was 21 per cent less than the ex- 
penditure for that purpose in 1923. In tonnage, the 
railroads purchased nearly 21 per cent less than the 
year before. 

Approximately 2,210,800 barrels of cement were 
bought directly by the railroads during the past year, 
8.5 per cent less than the year before. The total pur- 
chase price in 1924 was $5,141,000 or 16 per cent less 
than 1923. This does not include, however, direct 
purchases made by contractors engaged in railway 
construction work. 

Approximately 14,265,000 cubic yards of ballast 
were purchased in 1924 at a cost of "$12,608,000. As 
many carriers maintain their own gravel pits and 
quarries where they meet their requirements for bal- 
last without purchasing in the open market, the quan- 
tity recorded as purchased in 1924 is considerably less 
than is utilized by them each year for maintenance 
and construction work. 

Lubricating oil and grease cost $13,158,000 during 
the past year, a decrease of $2,520,000 compared with 
the vear before while for brass, copper, zinc and vari- 
ous non-ferrous metal products needed in railway 
operation, the railroads spent $39,049,000, 32 per cent 
less than was spent on the same account in 1923. 


—Rail Road Data. 


Chemical Bibliographies 

A Bibliography of Bibhographies on Chemistry 
and Chemical Technology, 1900-1924, by Clarence J. 
West and D. D. Berolzeimer, is announced by the 
National Research Council, Washington, D. C.. as 
their Bulletin No. 50 (308 p., $2.50). This work is 
composed of the following sections: General Biblio- 
eraphies, Abstract Journals and Year-Books, General 
Indexes of Serials, Bibliographies of Special Subjects 
and Personal Bibliographies. As the title indicates, 
the work is a compilation of bibhographies published 
as separates, or at the end of books or magazine arti- 
cles, or as footnotes to the same, on the numerous 
aspects of pure and applied chemistry. cach entry 
gives name of author or compiler, title, and place of 
publication. The majority of the entries state the 
number of references, thus giving an indication of the 
completeness of the particular bibhography. The en- 
tries are classified under the proper subject headings, 
alphabetically arranged. The duplication of individual 
entrics has been largely avoided by the Hberal use of 
cross-references. An approximate analysis shows that 
there are about 2,400 subject headings, 7.500 author 
entries and a total of 10,000 individual bibliographies. 
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Analyses of Basic Electric Furnace Steel 
and Furnace Materials in Europe 


By JOHN HRUSKA 


TABLE I—ANALYSES OF STEELS 


HEMICAL and mechanical analyses may be col- : 
C lected and grouped for purposes of record and of 1. Carbon Steels—(a) pase 
comparison. For the first purpose it is desir- Used for Cc jin Si 
' SHEE 2 hed owe es 0.05 3 : 
able that all known analyses of the substances under Roe Cae oe ieee 00a OBR. Os 
consideration be collected, for the second, only those pas Signer fea deapeGrea a 0.38 os oe 
‘ . TAOS eine a ctasdun eee cesta 0.39 0.5 0.2 
known to be complete and reliable are needed. A com- Titres (RR car wheels). 050 097 0.19 
bination of these two purposes may perhaps be gained, CVUHEG. raters tenes Seer age 062 052 0.21 
h b ll ti I] nal "ses and ] savin a, to the Saws (band ) tee eee ewes 0.74 0.68 0.24 
OWENEE, BY “CODERDE Ath Stag nee ne ee eine Tools (drills) .......... 0.86 0.64 0.26 
judgment of the steelworks, foundries, or forges the . Dies for thread cutting. 1.13 0.46 0.25 
selection of those suited for the study of any particular ; sees Sine ae 153 072 0.28 
phase of the subject. (b) Castings 
‘ : , : Analysis 
This plan is practically that which has been adopted Castings Cc Mie <3 
: : : , , *Locomotive driving wheel... 0.19 0.69 0.36 
: an 
sk PFCSEMINE the analyses nee collected Pama) Locomotive driving centers... 0.22 0.71 0.33 
cases obviously incomplete analyses are given because Tig icel: - edsee, Sood exe 0.24 082 038 
they represent the most important parts of the chem- pope eee net ee ae 
ical constitution of the material used and produced or Gear ...... ccc cece ee ce eeeeees 037 0.90 0.34 
because they mark a stage in its study. On the other House vette ett e eee eee eee ne Hee ae 
hand, analyses which amount to little more than a Cylinder and top head for hy- , , 
re : : : «,draulit press: sce.cis sive vas 0.38 0.91 0.31 
qualitative determination in the presence of some Aig ack 010 073 Od 
chemical elements or compounds, are omitted. Piiiiont eousuis Mauaitenetiongees 040 083 0.36 
; Se PARAM), Grtiate eve haere 044 068 0.39 
About 100 analyses are here included and it 1s Cat -wheels.-c..Aue2 cau ovecn ue 0.55 0.49 0.30 
: — wee ae Railroad switches ........... 0.82 0.94 0.42 
believed that they comprise practically all of im Wale bel DOL. OO8 008 
portance in European electric steel-making. *Weight 2,8C0 Ibs. tWeight 14.480 Ibs. 
2. ALLOY STEELS 
(a) INGOTS 
Analysis 
Name Cc Mn Si P S Ni Cr 
Manganese Steel. . sore siento dee eae ee was 1.02 13.27 0.40 0.046 0.013  ..... bette 
*Manganese Steel eid tadeeee tease eRe SE ieee Meee 0.99 12.69 0.43 0.039 0.017.) ..... enue 
Silicon Steel (springs) ........... cc cee eee cece ee cence eens 0.47 0.53 1.94 0.017 0.011 ..... ae 
Silicon Steel (springs) ......... 0. ccc cece eee e ee eee eeeees 0.44 0.56 1.86 0.012 0.010 ..... ae 
Silicon Steel (dynamo steel) ........... 0... eee ee eee ee eee 0.28 0.43 4.46 0.016 0.009... — 
Nickel: Steels so sc sacs Geis ie bw Sea eae eon gie Leases ais 0.606 0.78 0.28 0.023 0.018 0.30 0.03 
Nickel-Chromium Steels ..............c ccc ceecceeeeeerees 0.42 0.49 0.26 0.004 0.009 1.36 0.54 
Nickel-Chromium Steels ........... 2c cece cece cece eee eeene 0.48 0.74 0.28 0.006 0.007 2.68 0.92 
Nickel-Chromium Steels ......... 0... ccc cece eee ee ce eecene 0.12 0.62 0.23 0.008 0.003 3.48 1.04 
Nickel-Chromium Steels .............00 ceecceceecevccoes 0.29 0.58 0.35 0.009 0.012 23.82 2.68 
Nickel-Chromium Steels ........... 00... cece eee e eens 0.54 0.68 0.28 0.011 0.009 24.21 2.48 
Nickel-Chromium Steels (tires)......... cc. c cee ceeeeeee 0.41 0.48 0.23 0.009 0.007 2.08 1.02 
Silico-Manganese Steel (springs)...........c.cecceee eens 0.54 1.24 1.38 0.008 0.003  ..... re 
Chrome-Vanadium Steel ........ 0... 0. ccc cece eee eens 0.37 0.43 0.24 0.011 0.007 = ..... 1.04 
Tungsten. Steel. (et) icy ois tane Se eed ba heise tee 0.65 0.29 0.30 0.008 0.004 0.38 ees 
*Specific gravity: 7.887 (forged. 
(b) CASTINGS 
aa Analysis 
Name Cc Mn Si Pp S) Ni Cr 
Manganese Steel (R. R. crossings)...........e cece eee eeee 1.09 12.32 0.41 0.042 0) er : 
Manganese Steel (Jaw of rock crusher).............20006 1.01 13.09 0.40 0.038 0.011 ..... “3 
Nickel Steel (gun yoke)........ 0... ccc ccc ccc e eens 0.38 0.67 0.28 0.011 0.008 2.73 ieee 
Nickel Steel (stem post for submarine)..............206- 0.24 0.74 0.34 0.019 0.013 0.44 <r, 
Chromium Steel (plate)........ 00... cece cece ee eeee 0.75 0.84 0.28 0.014 0.012 ..... 0.48 
Chromium: Steel. (roll) <2 cinta ed ae waves sted oeadee an weeeue 0.68 0.36 0.38 0.015 0.014... 2.09 
Nickel-Chromium Steel (plate)....... 0.0.00 ccc cee eee eee 0.18 0.74 0.29 0.016 0.008 3.18 0.68 
Tungsten-Chromium Steel (roll). ...... cece ee eee 0.66 0.90 0.46 0.024 0.013 0.39 1.30 
Tungsten-Chromium Steel (roll) oo... 0... eee eee eee eee 0.31 0.98 0.22 0.018 0.011 0.48 0.46 
(c) ALLOYS FOR SPECIATL, PURPOSES 
Analysis 
Name Cc Mn Si P S Ni Cr 
Heat-resistant Alloy (casting) ....... 0... cc cee cence eee 0.38 0.62 0.34 0.018 OM. aid -g6hee 
Nisiemets: “(GGlled). Alek as eicauenste genie a Rares ene beeen cae 0.54 O.2% -. 021 O.014 0.008 eee 
*Stamless “Steel Ghorged) caceis aug ¢ aha outed pack Hawa 0.38 0.36 0.14 O.018 0.012 0.13 11.41 
Toolesteel “(fOr eed). ecco neay Katee ta eb ae oh ea Wee 0.68 0.29 0.22 0.016 0.010 0.09 4.04 


*Specific gravity: 7.673. 
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P 
0.018 
0.016 
0.016 
0.022 
0.014 
0.013 
0.018 
0.021 
0.016 


0.018 


0.022 
0.018 
0.019 
0.037 
0.022 
0.026 
0.018 
0.017 


0.012 
0.020 
0.015 
0.025 
0.021 
0.020 
0.016 


W 


Ww 


S 
0.021 
6.015 
0.009 
0.022 
0.010 
0.020 
0.018 
0.015 


0.010 
0.016 
0.014 
0.021 
0.018 
0.019 
0.010 
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TABLE IL—COMPOSITION OF BASIC ELECTRIC-FURNACE SLAGS 
Analysis 3 
Oxidizing Slags— S10, FeO MnO _ AI:QOs CoO MgO P:Os CaF, 
Carbon “Steel 45 vii hoy ai ee Boa tne aga c bes ae wea 14.97 31.12 12.77 1.34 25.95 10.91 2500 3 hee 
*Chromium-Nickel Steel ......0..0 0.0.0... cece eee eee eens 15.68 19.68 Powe oats Teeter. celaek’ . Sees. “aeged 
+ Manganese ‘Steel waccce wet de ee a isa ak tg ee ee ae bee 11.04 26.07 BASZ thee C402. “atyeyen Bee > sbivite's 
TNianeanesé. Steel. ces eee alee ad haw wee wate eee ees 8.68 24.38 22.39 eas SAR . eee, , OGYNeE. Seamdé 
Final Slags— . 
CarbGu,. Steel ac tc2 tite oon eee ti be bee hos Pie uneed qn 26.50 1.08 2.16 0.63 58.03 TOU: wae. aceets 
CAT DOR OtCO hs ch ate hee he oath o Sa coal alia dons real i ed toga ht Lie 20.25 1.50 1.54 0.67 49.87 to eres 20.08 
MaNRANESE OtGel: 42.25.15 oe hedges ose aaaente manatee 25.06 2.10 els. Saas SOvok! wietieds cdi aes 
SChromium-Nickel Steel oo... 0.0. ec ee ee eee eens 24.72 0.43 0.48 ..... DORCAc: wees. «clude © “Saeeee 
NT STEN GOOG) ss AS ahaa oa oak he Cle mniog t br oie sate 23.48 0.94 O.97- Sena SSL.» wieted. bse Gains 
*Steel: 25% Ni, 10% Cr. FStecl: 13% Mn. tSteel: 12% Mn. §Steel: 2.5% Ni, 10% Cr. (Steel: 12 W. 
TABLE II]—USUAL COMPOSITION OF THE ADDITIONS 
1 FERRO ALLOYS : 
Analysis 2. NON-FERROUS ADDITIONS 
Cc Mn Si P 5 Cr WwW N 
Spiegeleisen ....... Avs 22.02 <deo8® £012: “O00: ta cee. eatea, ~ ares Analysis 
Spiegeleisen ....... 5.08 20.46 1.06 0.26 0.010 ..... ..... wee. Cc Ash H:O Fe 
Silico-spiegel ...... 1.14 18.28 23.48 0.09 0.014 22... Le. Le. Coke ...... $53.79 1296" W220 a hwkt Syawet oe dbe 
Ferro-Silicon ...... O12: 4443, APzBO “Goi: Goaret:’ Sa4G8., pres. sak Coke ...... 69.81 29.08 1.14 1.1... 0 wo... eee. 
H:O Carburite 64.2400 0... 0.89 30.10 ..... 0 ..... 
*Ferro-Silicon ..... OelF, sae PILOAM Shee. Jeet ~ gwd P22 32443 
Ferro-Manganese O16. 72.08". “S98: - OTR: gid caeeka, iced, Sates SiO: CaO MgO AI:Os Fe:Os CaF: 
tl*erro- Manganese 6.30 81.09 0.08 0.034 22.0.0 cece cece ce eee Lime ...... 0.12 93.43 0.80 0.12 0.42 ..... 
Ferro-Manganese Sack S200: “WOsle “ORTS  etitces . ged 2B eee Lime ...... 0.16 89.64 0.67 ..... 0.38 ..... 
Ferro-Chromium ... 7.73 3.92. 1.60) ..... 0 wo... 49.42. ..... 0.02 Sand ...... OF 20) apes ee ba 1.40 1.86 ..... 
Ferro-Chromium ... 0.64 2.0... 2... cee ce eee 62:527 Sees 0.03 Sand ..... R30 eens eats 0.84 1.30 ..... 
Ferro-Chromium ... 5.62 2.0... 0 cc eee cee ne eee 64.83 2.2... W205 liorsbar oa, shade: weemes Isehod. Kehoe iitace 86.41 
Ferro-Tungsten ... O96" s.20s. Bie’ Waele: ed Was wade 86.22. ..... PIQOFspaT we. - ccus- eet» “eed Cates: beac 55.94 
Ferro-Tungsten .... 1.08 2.0... 0 cece ce eee cece tees B5.12° esx 
*Used: For reduction. tUsed: Mn steel 
TABLE IV.—REFRACTORIES. 
(Analysis of furnace and ladle materials.) 
Melting 
Analysis Point 
Used for Name Si0: Fe:O; Al.O; CaO MgO deg. C. 
WAITS? cut acrs tartare ns aune cae Magnesite (Czechoslovakian) ......... $232 6.12 2.00 4.17 84.79 
Megnesite (Austrian) .............200- 3.82 3.64 0.83 5.35 86.90 
THearth: vce sdhadheeneeed Crushed Magnesite (Czechoslovakian) . 3.07 6.22 2.53 2.12 86.04 
Rio b.o5 oe niet weged ie Silica DECKS cnn eek estue tate ees gates 74.66 2.02 17.79 2.73 1.78 Sed 
*Silwca: (DRICRE. 4 Bh g tsa haat souk ul idle Sed 55.20 2.83 40.38 0.69 0.29 1720 
Ladle: 42 isintid ai eek ante PSilica: DECKS” i.oceaskauceaubotoe fac uals wood 56.42 3.42 39.93... 0.27 1690 
FCA, DRICKS: vocetavven Gece sate Shae bs 56.38 3.24 39.98 —..... 0.31 1720 
Hearth (repaired with)....£Dolomite ..... 0... . eee eee 4.48 6.20 1.70 56.90 29.52 
MOGIGIMNUC: sete en Ke maitetek eee aidladeh selead 6.82 1.04 24.23 55.18 
Magnesite-dolomite ......... 0.000 eee ee 4.39 6.90 1.36 14.42 70.60 
*Life: 40-120 heats (alloy steels). tLife: 20-40 heats (10 ton ladle. 4.38% CO:. §4.12% CO 
TABLE V.—MISCELLANEOUS. Avenue, Chicago. Material increase of production is 
J FIRST METAL TESTS also claimed, due to the feed catching every stroke of 
(Scrap melted, under oxidizing slag). the press. The feed can be operated at the rate of 
: Analysis . 70 to 75 pieces per minute, at which rate the capacity 
sos ay Phe ee eae ; a A ae Ni for a 9-hour day would be approximately 30,000 pieces, 
"arbor Steel: 2400024. : war 1), ; ; anne ch: : : : ; : 
Nicel-Chromium Sted. © O8 0-17. 0/01 QL008 01031 2283 which is pointed out as being two or three times 
Manganese Steel ........ 0.05 0.41 0.02 0.004 0.019. .... faster than by hand feeding. A long stroke is used 
Tungsten Steel.......... 0.05 0.32 0.01 0.002 0.014 with this feed so that work is pushed from the maga- 
2, VOLATILE DUST FROM ELECTRIC FURNACE zine directly to the die without stopping at interme- 


(Temperature about 130 deg. C.) 


S'O: Fe.0. Al.( ds M ng CaQ M x0) P.O; 
12.90 16.24 15.61 5.95 24.50 17.30 0.02 


Automatic Magazine Feed for Inclinable 
Presses 


An automatic magazine feed for presses which are 
fed in an inclined position and which is claimed to 
eliminate the hazards connected with hand feeding of 
forming die work, has been added to the line of the 
F, J. Littell Machine Company, 4125 Ravenswood 


Google 


diate stations. One piece does not push another piece 
ahead of it. If a blank should lock in the magazine, 
a spring pin is unlatched which stops the magazine 
from feeding, which prevents breakage of the parts. 


After the forming operation, the work is lifted out 
of the die either by the punch or blown out by air. It 
is stated that in most cases it is better to lift the work 
with the punch, using the bar knock-out in the slide 
for pushing the piece off the punch and then blowing 
it clear with air. Magazines and pushers of various 
shapes can be used with the automatic feed, making 
it adaptable to feeding a wide range of forming work. 
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The Reaction Between Manganese 
and Iron Sulfide’ 


By C. H. HERTY, JR. and O. S. TRUE 


molten iron through the formation of manganese 

sulfide, which being only slightly soluble in the 
metal, rises to and enters the slag where it remains 
as such (mixer slag) or is converted partly or wholly 
to calcium sulfide (basic open-hearth slag). The fe- 
action by which manganese sulfide is formed is 
Mn + FeS = MnS + Fe. This reaction is generally 
considered to be reversible, although McCance!? states 
that such is not the case. The experimental work 
was carried out to confirm the results of Rohl? as to 
the reversibility of the reaction. 


|: is well known that manganese will desulfurize 


Six trials are herein considered. In each 200 
grams of electrolytic iron free from manganese and 
sulfur were melted in a pure zirconia crucible in a 
carbon resistance electric furnace. To the melted 
iron in runs, 2, 3 and 4 metallic manganese and man- 
ganese sulfide were added to give 1, 2 and 4 per cent 
manganese respectively, with 0.50 per cent of sulfur 
in each. In runs 5, 6 and 7, metallic manganese and 
iron sulfiide to give the same proportions of manganese 
and sulphur as in runs 2, 3 and 4, were added. The 
melts were held molten in the furnace for an hour 
and then cast into small ingots. 


The results of these melts are as follows: 


Ingredients of Charge Analysis of Ingot 

Material Manganese, Sulfur, Manganese, Sulfur, 

Run Charged Per Cent Per Cent Per Cent Per Cent 
2 MnS + Mn 1.0 0.452 0.636 0.367 
3. MnS + Mn 2.0 0.50 1.57 0.310 
4 MnS + Mn 4.0 0.50 2.81 0.230 
5 FeS + Mn 1.0 0.50 0.647 0.397 
6 FeS + Mn 2.0 0.50 1.45 0.374 
7 FeS + Mn 40 0.50 2.73 0.195 


These results show that manganese sulfide, even 
in the presence of an excess of manganese, will be con- 
verted to iron sulfide and enter the metal, the re- 
action, therefore, being reversible. Further, the 
greater the excess of manganese the lower the sulfur 
in the metal, regardless of whether the sulfur is orig- 
inally present as Mns or as FeS. Comparing the tests 
made with the same concentrations of manganese and 
sulfur in the charge, but with the sulfur charged as 
MnS in the first case and FeS in the second, we have: 


*Paper presented at the New York meeting of the Amer- 
ican Institute of Mining and Metallurgical Engineers, Febru- 
ary, 1925. (Copyright, 1925, by the American Institute of 
Mining and Metallurgical Engineers, Inc.) 


*Research Associate, Massachusetts Institute of Tech- 
nology, School of Chemical Enyineering Practice. 


tMassachusetts Institute of Technology, Master's Thesis, 
1923. 

?Andrew McCance: “Non-Metallic Inclusions,” 
Iron and Steel Institute (1918) 97, 239, 


G. Rohl: “Constitution of Sulphide Enclosures in Iron 
Carnegie Sch. Mem., Iron and Steel Inst. (1912) 


Journal 


ay 


and Steel. 
4, 28. 
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Charge Ingot 

Material Manganese, Sulfur, Manganese, Sulfur, 
Run Charged Per Cent Per Cent Per Cent Per Cent 
2 MnS + Mn 1.0 0.452 0.636 0.397 
5 KFeS + Mn 1.0 0.50 0.647 0.397 
3. Mns + Mn 2.0 0.50 1.57 0.310 
6 KFeS + Mn 2.0 0.50 1.45 0.374 
4 MnS + Mn 4.0 0.50 2.81 0.230 
7 FeS: + Mn 4.0 0.50 2.73 0.195 


As the manganese excess increases the inclusions 
lecome darker, showing that the ratio of manganese 
sulfide to iron sulfide increases. This is to be expected 
as the equilibrium constant or ratio for the reaction 1s 


(Mns) metal 


(eS) metal & (Mn) metal 
from which it can be seen that as the concentration 


: , ; _  (MnS) metal 
of manganese 1s raised the ratio ———————— must 


(FeS) metal 


K = 


increase. 

The authors wish to express appreciation to Mr. V. 
O. Homerberg, of the Massachusetts Institute of 
Technology, for the preparation of the photomicro- 
graphs. (Not shown). 

(Note—The loss of manganese over that required to form 
Mns was the result primarily of oxidation of manganese, the 


electrolytic iron containing 0.44 per cent oxygen as surface 
oxidation picked up during pulverizing.) 


Practical Hint on Holding Locked Dies 
By Harold D. Kelly 


One experienced in drop forging will appreciate a 
device whereby a perfectly matched forging can be pro- 
duced from a pair of locked dies, without undue strain 
on the hammer and without the use of dowels. 


Ordinarily the dies would be set as in A, Fig. 1, but 
the objection to this plan is that, when forging, the 
metal between the dies at b would throw the dies 
apart, the top die moving in the direction of arrow d. 
and the bottom die moving in the direction of e, thus 
producing a mismatched forging and causing undue 
strain on the hammer. 


A 8 
FIG, 1. 


To overcome this, if the forging has a 7 deg 
draught, tip the dies by planing off 5 deg. on the top 
and bottom dies along the lines x and x’, causing the 
dies to set in the hammer as in B, Fig. 1.) This over- 
comes the tendency for the dies to move apart as the 
slant on striking surfaces a and ¢ offsets the slant on 
striking surface b. 
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Pulverized Coke Braize Firing’ 


Experience Has Shown That This Form of Fuel Preparation Is 
Practical Under Certain Conditions 
By H. W. BROOKS} 


To one of the steel plants at Birmingham, Ala., 
A coke braize is being successfully burned in pul- 

verized form, Tt is understood that under con- 
ditions of excess coke braize production this has also 
been done in one stecl plant in Pennsylvania. Under 
certain price conditions during the war, coke braize 
has been economically burned in pulverized form in 
the cement industry. During a visit in Europe last 
vear, Thad the opportunity of sceing pulverized coke 
braize utilized at several plants in the Saar and Ruhr. 


As there are many different varieties of coking 
coals, there are many different kinds of coke braize. 
Variations in coking conditions also serve to produce 
braizes of widely varving hardness and abrasiveness. 
Probably in a majority of cases it is not economical 
to burn coke braize in pulverized form. There are, 
however, cases where certain classes of coke braize 
are produced in certain quantities and at certain times 
where the burning of coke braize in pulverized form 
may be economically justihed. 

To the operator familar only with the use of raw 
coal, two differences characterize the combustion of 
braize. One equally affects both stoker and = pulver- 
ized firing, while the other is inherent to pulverized 
firing only. Vhe former is caused by the absence of 
sufficient low ignition volatile matter to sustain initial 
inflammation between the ignition point of the car- 
bon, of the coke, about &50 deg. F.. and that of the 
moist carbon monoxide, about 1200 deg. F., which is 
substantially the only combustible gas formed during 
the process of combustion. In bituminous combus- 
tion, this 350 deg. gap is progressively bridged in 
seven stages by the successive ignition of distilled 
gases as follows: 

Gas Ignition Range 

Deg. F. 
AROCCIVIENE: fast iesan e522 Ree eee aes 7O0- 820 
POPE gohan oe od ei ete ea he el Re 900-1050 
PORN GIG, ard aia Ba eta SG Gerdes te do ues Ses 1000-1015 
PINOy. «35 Saati ahs Wed eas a see 1075-1095 
POCAUTE past ook oe oer as deh eateth wieder a Qe 1100-1300 
Carbon monoxide (moist)..........65 1190-1220 
Mec Hanie” :.caceule deduced ade le ware he tieces 1200-1380 

In the combustion of pure carbon, anthracite or 
coke, radiant heat from specially designed arches and 
wall constructions must be made available to the 
flame, and the mixing and turbulent) flow of gases 
must be accomplished, as has been desertbed by Mr. 

*Discussion of a paper by John Van Brunt entitled, “Gen- 
eration of Steam from Coke Braize.” presented at the Fuel 
Saving Conference of Iron and Steel Electrical Engineers at 
Pittsburgh, Pa. May 14, 1925. 


+Consulting Engineer, Fuller-Lehigh Company, 
ton, Pa. 


Fuller- 
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Van Brunt for stoker firing. Otherwise flame propa- 
gation ceases between the first stage of ignition of 
carbon and the second stage of ignition of moist car- 
bon monoxide, and the fire “goes out” either wholly 
or in part, resulting in excessive losses of unburned 
combustible in the refuse or ash. That this gap may 
also be bridged in pulverized fuel combustion is best 
evidenced by the fact that the method is actually in 
successful operation in numerous existing installations. 


Figures are not immediately available on the Bir- 
mingham installation cited, but figures given below 
will give an idea of the relative ease of starting a fur- 
nace of this type by an operator of skill and experi- 
ence. The Susquehanna Collieries, which burn an- 
thracite in pulverized form, utilize for starting, kero- 
sene in a small auxiliary burner similar to the design 
employed by the Bureau of Steam Engineering of the 
U.S. Navy. In 7 to 9 minutes, a cold boiler will sus- 
tain inflammation with the expenditure of but 5 to 7 
gallons of kerosene, and in 30 to 35 minutes from start- 
ing from “cold” the boiler is ready to go on the line. 
A relatively hot furnace, off say 14 hours, will sustain 
inflammation within 4 to 5 minutes with the expendi- 
ture of but 2 to 3 gallons of kerosene, and such a 
boiler will be ready to go on the line within 10 min- 
utes from starting. : 

The second difficulty, that of the abrasiveness of 
coke braize and resultant high pulverizer maintenance, 
is, of course, inherent only to firing in pulverized 
form. The Fuller-Lehigh Company has had consid- 
erable experience in pulverizing coke braize for use in 
foundry facing, paint filler and to some extent for 
burning. Naturally the plants were limited in size. 
the largest handling approximately 45 to 50 tons per 
day. The above installations, however, have given 
accurate data as to the capacity of the pulverizers. 
Mill capacities when grinding coke run from one-half 
to three-fifths of the capacities on bituminous coal. 
There ts naturally considerable difference in the grind- 
ability of coke just as there is in coal. By taking the 
average records, the following figures can be used and 
considered conservative 


Power—kwh. per ton of coke ground, pulverizers, 20 


(ae SOM. Perm RW gee os co eke wa Seek eae adn oes . $0.20 
Repair material pulverizers @ S0.10 per ton ground.... 10 
Repair labor pulverizers @ $0.04 per ton ground...... 04 
Operating labor on entire preparation plant @ $0.30 per 

POU > oa age teat a a A Bla Bley lage ort er Ot le larly eit Sg 30 
Power on drying, elevating, conveying, and “auxil; ary 

equipment, 3 kwh. per ton.... 00... cc cee eee eee eee .03 
Repairs on drying, ene conveying and auxiliary 

CQUIPMENE - ou ewpaey scons Gove Saute Deis winvawera 02 


Operating material as grease, “oil, WaAStG; (CtCiaccvemeewsng s0Z 


DOG te eee ene Se cakes Gas peaked vee $0.71 
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To the above must be added the fixed charges and 
plant overhead which will vary, of course, according to 
the size o fthe plant. The above figures are based on a 
plant of 50 net tons per day, operating on a 16-hour basis. 

The grinding of coke as well as anthracite coal has 
been considered by many engineers as costing nearly 
double as much as bituminous coal, due to the fact 
that wear and tear on the pulverizers is double that 
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for bituminous pulverization. Decreased drying cost 
caused by the uniform sizing of the braize and de- 
creased crushing cost owing to no preliminary crush- 
ing being required both tend to compensate for the 
higher maintenance cost of the pulverizer. Thus, 
even though interest and labor charges on the pul- 
verizers may be double those of a bituminous plant, 
the total increased cost of operation of the system as 


SU MMML ge5 


A cross-section of boiler furnace designed to successfully burn coke-braize in combination with a gas fuel. 
This layout offers a wide latitude in full combinations. 


incident to grinding bituminous. On the other hand, 
the operating labor charges in the plant are little if 
any more per ton. The same number of men will 
operate a braize plant as are required in a bituminous 
plant. Initial and operating costs of elevating, con- 
veying, and storage amount to the same either for 
braize or coal. The pulverizing unit alone is the only 
part of the system which must be increased in size 
for braize utilization. Correspondingly this necessi- 
tates increased power for pulverizing, the increase 
being of the order of 60 per cent over that required 


Digitized by Coc gle 


a whole may be only 15 to 20 per cent higher. 

We have hundreds of mills in operation through- 
out the world grinding cement clinker, which is not 
only harder and more abrasive than coke, but a grea‘ 
deal larger in size, and on which the specifications for 
fineness are most rigid. From these many installa- 
tions we have a very complete record as to operating 
costs, and these figures are well in line with thos: 
given above. 


(Concluded on page 502) 
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1925 Annual Meeting of A. S. M. E. 


Sessions Will Be Held During Power Show Week 


OVEMBER 30 through December 4 are the days 
N when the forty-sixth annual meeting of the 
American Society of Mechanical Engineers will 
be held in New York City. Judging from the list of 
outstanding speakers and from the advance plans for 
technical sessions, the meeting will attract an attend- 
ance that will exceed the 1924 event, which was the 
largest the Society ever held with 2,174 registered. 
The Professional Divisions have been at work on 
their programs in co-operation with the Committee 
on Meetings and Program since April and efforts are 
being exerted to complete the program for publication 
in the October 22 issue of the A.S.M.E. News. 

About 45 papers will be presented at the Meeting 
and following the procedure inaugurated last year, 
a special issue of “Mechanical Engineering” will be 
put in the mails on November 15 containing a portion 
of the papers and synopses of the balance. This pro- 
cedure has been developed to give the members of the 
Society an opportunity to study the papers in advance 
of the meeting so that the discussion which is the life 
of the meeting may be well-considered and pertinent. 


One of the feature events of the Meeting will be 
the presentation of Honorary Membership in_ the 
Society to the Honorable Herbert Hoover and to Past- 
President Worcester R. Warner. This event will 
occur on Tuesday evening, December 1, just preceding 
the Presidential address by Dr. William F. Durand. 
Following the address there will be the usual reception. 

An innovation at the coming Meeting will be the 
delivery of the first Henry R. Towne and Robert 
Henry Thurston Lectures. The Towne Lecture will 
be given on Tuesday afternoon, December 1, at 4:30 
P. M., and will deal with the relation of Engineering 
and Economics. The Thurston Lecture on [ngineer- 
ing and Science will be given on Thursday afternoon, 
December 3, at 4:30 P. M. The lecturers are to be 
elected by Council at the Altoona Meeting of the 
Society. 

The entertainment program which was so success- 
ful alst year will be repeated. The annual dinner will 
be held Wednesday evening, December 2, and will fur- 
nish the opportunity for greeting those who joined 
the Society during the previous year as well as a 
chance for the renewal of friendships. The speaker 
will be one of the leading statesmen of the country. 
The program will be short and dancing will follow. 
The Informal Get-Together on Monday evening will 
provide the curtain-raiser to the Meeting proper. 

The ladies are making extensive preparations for 
an interesting five days. Their program will include 
an Open-house Monday evening, a luncheon and the 
ever-popular Ladies’ Tea and Reception on Wednes- 
day afternoon. The usual list of excursions will give 
an opportunity for out-f-town ladies to see the sights 
of the city. 


Progress Session. 

The Business Meeting on Wednesday afternoon 
will be featured by the usual Council report and by 
an especially valuable report on the Study of Mechan- 
ical Engineering Education. It will be followed by 
a General Session at which each of the Professional 
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‘Divisions will present reports of progress in their 


particular fields during the past year. These reports 
should be of tremendous value in establishing the 
research and standardization programs of the Society. 


National Defense Session. . 

The auditorium of the Building will be used for 
the National Defense Session on Thursday evening 
when industrial leaders will report the progress that 
is being made in perfecting the national program of 
industrial preparedness. 


Machine Shop and Machine Design. 

The renewal of activity in this important field 
of mechainical engineering is demonstrated by the 
fact that there will be five sessions at the Meeting. 
The topics to be discussed include—belt transmission, 
optical measurement, gears, machine tool design, 
spring design, lubrication, torsional stress in shafts, 
vibration in steam turbine buckets, and vibrations 
in shafts. 


Management. 

Two sessions are listed for management discus- 
sions on industrial psychology, plant design, produc- 
tion control of newsprint manufacture, and fatigue. 
The Taylor Society is co-operating in this program. 
Session with A. S. R. E. 

The A. S. R. E. is co-operating in one session which 
will take up centrifugal compressors in two papers, 
one dealing with the centrifugal compressors in two 
papers, one dealing with the centrifugal compressor 
as a refrigerating machine and the other discussing the 
heat balance of the centrifugal compressor. 


Industrial Session. 

The problem of materials handling will be dis- 
cussed from the point of view of safety in one session. 
The wood industries promises a strong program of 
papers in its field. The textile discussions will include 
weaving machinery and motor applications to textile 
machinery. The Aeronautics Session will deal with 
the commercial possibilities of the airship and recent 
technical advances in aeronautics. 

An important session will deal with training for 
industries and receive reports on apprenticeship abroad 
and apprenticeship in the building trades. 


Fuel and Power Sessions. 


This phase of the program will be approached from 
many more angles than usual. Industrial furnaces will 
be dealt with exhaustively in one session. The Oil 
and Gas Power Session will take up transmission 
marine auxiliaries and large gas engines. Industrial 
power will come in for thorough discussion centered 
about papers on higher steam pressures and indus- 
trial power costs. Power plant materials will furnish 
the topic for a strong session at which steel castings, 
bolt materials, boiler tube corrosion, and refractories 
will be discussed. A general power session will deal 
with radiant heat absorption, the effect of steam bleed- 
ing and recent developments at the Colfax Station. 

The usual progress reports on the steam investi- 
gation and a public hearing on the Power Test Codes 
will also be held. 
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Italian Demand for Iron and Steel Increasing 


After reaching its low point in 1921, the Italian 
iron and steel industry has been gradually increasing 
its output, and in 1924 the production amounted to 
266,960, metric tons of pig iron and 1,179,200 tons of 
steel, according to the Iron and Steel Division of the 
Department of Commerce. The monthly rate of pro- 
duction in the first half of 1925 was 17 per cent greater 
than that in 1924. 


Although there was a great need in Italy for iron 
and steel for replacements and for construction im- 
mediately after the World War, a general depression 
resulted in the closing down of the important iron and 
steed works at Bagnoli in 1919, the shutting down of 
blast furnaces at Porto Ferraio and Piombo, and a 
general reduction of activity among other plants. 


During the war, the iron and steel making capacity 
of Italy had been greatly extended. modern large works 
being erected to fill the enhanced emergency require- 
ments. These expensive mills and furnaces could not 
be kept running at a profit when the depression re- 
stricted the purchasing power of the consuming 1n- 
dustries. Handicapped by a lack of industrial coal 
and by the limited supply of accessible iron ore, the 
Italian iron and steel producers were unable to com- 
pete successfully with the other Continental manutac- 
turers even in their home market. 


The increased output demonstrated the expanded - 


consumption at home, and with improved economic 
conditions, Italy began to satisfy her urgent need for 
iron and steel. The building trades, the electrical 
and hydro-electrical companies, and firms constructing 
aqueducts came into the market for materials. Con- 
ditions steadily improved, and with the expansion of 
activity in the domestic plants came an increase in the 
influx of foreign-made iron and steel. 


Imports of pig iron and ferro-alloys and of scrap 
were greatly augmented for these materials are essen- 
tial to the operations of the Italian rolling mills. 
During the first six months of 1925 the importation of 
scrap iron and steel approached 590,000 metric tons. 
more than double the receipts for the corresponding 
periods of the two preceding years. Pig iron and ferro- 
alloys shipments nearly doubled, and purchases of 
foreign semi-finished steel rose from several thousand 
tons to 90,000 tons. The increase in the trade in 
bars, rods, and shapes was great. On the other hand, 
It is interesting to note that foreign-made rails and 
accessories lost ground in the Italian market, in‘favor 
of the domestically rolled product. 


The United States so far has had little share in 
the Italian transactions in iron and steel, shipping to 
that country only 22,511 gross tons during the entire 
year 1924. Three fourths of this tonnage was scrap, 
the bulk of the remainder being tin plate. Some small 
consignments of welded black pipe, steel sheets, and 
steel castings were also made. For the first half of 
1925 American exporters sent to Italy more iron and 
steel than in the whole of 1924.) Of the 26.177 gross 
tons shipped in the 1925 period, however, 19,001 tons 
were scrap Which left American ports in the months 
of May and June. Tin plate was again the only other 
item of importance supplied to Ltalian consumers. 

Italy's need for scrap is urgent. Since the War 
a very considerable percentage of scrap has been used 
in the Italian steel furnaces. For a time the surplns 
War material which was sold at low prices by the Gov- 
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ernment was sufficient to supply a large part of the 
demand. As this source became gradually exhausted, 
Italy began to draw heavily upon the scrap stocks 
of other countries, particularly France. Recently 
France has restricted the exportation of steel scrap 
to Italy, dependent upon the quantity of French manu- 
factured steel products which Italy should import. 
Where and how to obtain their supplies of scrap at 
the most advantagous terms is now, therefore, a vital 
problem for the Italian steel producers. Until such 
time as sufficient iron ore or pig iron and scrap and 
coking coal can be obtained at a figure low enough 
to enable the Italian steel mills to meet German, 
French, and British competition in the open domestic 
market, the practicability of the large steel plants and 
costly equipment will be a subject of controversy, 


Mechanical Stokers 


The Department of Commerce announces the tol- 
lowing statistics on Mechanical Stokers for the month 
of October, 1925, compiled from reports received from 
13 establishments. Comparative statistics are pre- 
sented by months from October, 1923 to October, 1925. 


INSTALLED UNDER 


YEAR AND A? STOKERS SOLD 


MONTH |= = Fire-tule boilers Water-tube boilers 
ES Number Hp. Number Hp, Number IIp. 

1925 
October 13 114 53.451 22 3.864 92 49.587 
September. 13 119 38.155 34 7.563 85 30,592 
August 13 9] 29.865 27 3 880 O4 25,985 
July oo... 13 147 58,719 30 5.075 17 53.044 
June ...... 13 128 44,095 26 4.625 102 39.470 
MAN ceed 13 122 55.588 23 3,934 GY 51.054 
April ..... 13 120) 47.627, 23 3.,.893 97 ANZ 
March .... 13 131 71,099 17 2.446 114 38.033 
February .. 13 135 46,298 28 4.905 107 41,303 
January ... 13 57 27,871 4 870 53 27,001 

1924 
December . 13 91 31,732 18 1,788 3 29, 94H 
November . 13 106 37.167 11 1.675 95 35,402 
October ... 13 104 58.565 7 1,702 97 56.863 
September. 13 73 25.988 27 6,046 4o 19,542 
August ... *13 94 41,931 17 2.486 77 34,445 
July ...... 15 115 37,759 14 1,660 101 3g 
June ...... 15 102 35,549 19 2,724 RS 32,825 
MAN Meas eas 15 64 34.447 3 550 61 33,807 
April ..... 15 SY 47,939 15 1,970 74 45.959 
March 15 89 34,597 12 1,625 77 32.972 
February .. 15 110 62,113 11 2s OY 60), 588 
January ... 15 91 66,492 7 1,044 S4 05.448 

1923 


December . 15 73 32,517 17 2.820 56 20.607 
November . 15 50 16,241 10 1,300 40 14,04] 
October 15 88 32,576 14 2,330 74 S240 


*Two establishments consolidated with other companies. 


Prepares Lecture on Heat Insulation 


The Celite Products Company, Los Angeles, re- 
cently prepared a bulletin entitled “High Tempera- 
ture Insulation,” which is a compilation of data on 
the heat transmission methods. It takes imto con- 
sideration the fact that the waste of industrial heat 
annually in this country is approximately ao billion 
dollars, heat losses due to conduction and radiation 
averaging over 25 per cent of the total avatlable heat 
in the fuel. The material was prepared and arranged 
primarily to be used with lantern slides as a lecture 
to be used by the engineering departments of the lead- 
ing universities in the country. To give it a wider 
circulation, however, it has been printed. 


$$ 
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The Sykes Herringbone Gear Generator 


PASE 10: 


of illustrations Figs. 3 and 4, (see November), 

moves the work carrying saddle towards or away 
form the cutters. It also serves to determine the 
depth the teeth are to be cut. This hand wheel will 
be controlled automatically in the machines at pres- 
ent under construction, the illusttrations do not show 
this particular controlling mechanism. It is designed 


‘Le large hand wheel shown in the foreground 


to feed the work towards the cutters and to stop 
when the depth is obtained. With this mechanism 
the machines are entirely automatic. It is only in- 
tended, however, to fit this automatic depth feed 
mechanism to the smaller sizes of machines as it 1s 
not considered necessary for the larger machines, 
which are seldom engaged on repetition work. 


The large size machine is shown in Figs. 8 and 9. 
In principle it is the same as the small size machine 
already described, in detail design it is quite different. 
The reason for this is that the wheels dealt with on the 
large size machines are much heavier than that part 
of the machine carrying the cutter operating mechan- 
ism. It has therefore been found advantageous to 
mount the head stock carrying the wheel blanks rig- 
idly, and to mount the cutter operating mechanism 
on a saddle. It has further been found desirable to 
provide eight speed changes and in addition a direct 
motor drive through a magnetic clutch. 

Due to the large size of the machine, and the de- 
sirability of the greatest facility in operating and set- 
ting up, all control movements are made electrically. 
The saddle is moved to and fro by an independent 
electric motor; starting and stopping the machine is 
effected through the magnetic clutch already referred 
to; the feed changes, and the disengagement and en- 
gagement of the feed mechanism, is operated mag- 
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netically by means of solenoids. The pump for the 
cooler is also driven by a separate motor, and there is 
a fourth motor for turning around the main work 
spindle so as to test the arbors for truth, and also the 
wheel blanks after they are mounted. All these elec- 
tric controls are operated by push buttons on a switch 
board placed in front of the machine. 

Fig. 8 left shows the No. 12 machine cutting a 
large Herringbone gear, Fig. 9 below shows the same 
size machine cutting a 4 in. pitch spur gear. It is be- 
lieved that these large machines installed at Buffalo 
have a larger capacit ythan any other herringbone 
gear cutting machines at present existing in any part 


of the world. The large wheel shown mounted on the 


machine in Fig. 9 is for a sugar mill drive. 


The cutters used in the Sykes Generating machines 
are made with the greatest precision, after they are 
hardened they are sharpened on the ends of the teeth 
only. The tooth contours are generated involute to 
a base cylinder, irrespective of the outside diameter 
which varies slightly depending upon whether the 
cutter is new or badly worn. The tooth contour 
is involute to one base circle, and it will therefore 
always cut the same involute tooth shape whether it 
is new or almost worn out. All the cutters are made 
with the base circle near the root of the teeth co that 
the whole cutting portion of the tooth contour is 


involute. The side relief on the teeth of the cutters is 
made in definite relation to the top relief, thus ensur- 
ing that the thickness of the cutter teeth varies from 
front to back in correct proportion to the variation 
in diameter thus ensuring that the cutters will always 
cut exactly the same thickness of tooth in proportion 
to the depth of tooth. It is therefore claimed that the 
Sykes cutters will consistently generate exactly the 
same teeth both as regards thickness and tooth con- 
tour as well as exactly the same helix, whether they 
are worn or new. 
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It is fairly widely known that the type of cutter 
will generate gears having any number of teeth, from 
one tooth up to a rack, which represents an infinite 
number of teeth, therefore in the Sykes machines only 
one pair of cutters of any particular pitch is necessary 
to cut spur gears as well as Helical or Herringbone 
gears. To change the machine so that it will cut either 
kind of teeth the only alteration necessary is the 
substitution of straight guides for helical guides, and 
straight tooth cutters for helical cutters, or vice versa. 
These changes are made very easily and take but a 
few minutes on the smaller machines. 


The smaller size cutters are made from solid high 
speed steel forgings of the best quailty. The larger 
cutters however are made with oil toughened bodies 
and with high speed steel teeth which are secured 
by ingenious means to the bodies and can be changed 
when worn out or if accidentally broken. This con- 
struction results in very economical, very durable and 
exceedingly efficient cutters. 

From the illustrations Fig. 1 it will be seen that the 
sharpening of the faces of the cutting teeth is some- 
what special. It is desirable, however, to explain that 
this sharpening is easily done on a standard tool room 
universal cutter sharpening machine. 


There are many interesting mechanical details in 
connection with the Sykes machine which are worthy 
of careful study by machine designers, but a full ex- 
planation of these details would be tedious and un- 
interesting for the majority of readers. 

The machines as already explained are made in 
four sizes, each of which has the following capacity :— 
No. 1% cuts from % in. up to 19 in. dia 8 in. face 
3 in. pitch. No. 2 from % in. dia. up to 30 in. dia. 12 
in. face 2 D. P. No. 4 from 1 in. up to 53 in. 18 in face 
2D. P. No.6 from 2 in. dia. up to 72 in. dia. 20 in. face 
11%4 D. P. No. 12 from 3 in. dia. up to 18 ft. dia. 54 in. 
face 1 D. P. 4 in. pitch straight teeth. 

The helical guides are often referred to as cams, 
actually they are screws, in action they are pulled 
through or pushed through fixed nuts which are a 
counterpart of the screws of much shorter length. 
The screws have a long lead and they impart to the 
cutters exactly the same lead. In the small machine 
illustrated the lead of the guides is 21.765 inches, there- 
fore if the cutter could make a stroke equal to this 
lead it would turn during one stroke exactly one 
revolution. It is a fundamental principle that if two 
helical gears are to gear together with their axis par- 
allel, that the lead of the helices be in direct proportion 
to the number of teeth. For instance if a pinion hav- 
ing 20 teeth and a lead of 30 in. has to gear with a 
wheel having 40 teeth, the lead of this wheel must 
be 60 in. It will be understood after a little considera- 
tion that the diameter of the cutter has no influence 
on the helix angle of the gears cut. Irrespective of 
any question of diameter every wheel cut on a Sykes 
Helical machine will have a lead in direct proportion 
to the lead of the helical trace of the cutters, and to 
the number of teeth in the cutters, and the number of 
teeth cut. The diameter of the cutters does not influ- 
ence the lead cut by the cutters. 

In connection with the fundamental principles of 
the Sykes machines it may be of interest to those hav- 
ing a desire of sound understanding that there are 
three basic elements upon which all other considera- 
tions can be built; they are as follows: The number 
of teeth in each cutter, the base circle of the involute 
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tooth curves, and the lead of the helical guides. The 
first two are fixed when the cutters are made, and the 
third when the guides are made. 


It is not difficult to deduce from the above that 
It is possible with one pair of cutters to cut a variety 
of different pitches| because the pitch of involute 
gears depends on the distance between the axis of any 
gear pair. The Sykes cutters themselves determine 
the base circle diameter which will be cut on any gear, 
but the base circle diameter does not determine the 
pitch circle diameter. Non-standard pitches may be 
cut by cutters which are nominally of standard pitch. 
It can be demonstrated mathematically that with a 
limited range of cutters any pitch may be generated 
on Sykes machines, that is to say any standard or non- 
standard pitch within the maximum and minimum 
of the range of cutters referred to. 


New Housing Framework 


A new, “ready-to-use” housing framework for 
Type FK-54 oil circuit breakers is now being manu- 
factured by the General Electric Company, designed 
primarily to meet the demand for equipment which 
can be installed with a minimum of skilled work. 


The three runways of the framework are welded 
in one solid piece, forming a base plate to which is 


welded an overhead structure of angles and_ steel 
straps. While the design is simplified, there is suf- 
ficient strength to hold bushings, contacts and run- 
ways 1n permanent alignment. To install, it is merely 
necessary to run the housing into the cell, secure 
it with grouting through the base plate and make 
the usual connections. 


Units are securely interlocked against any at- 
tempted withdrawal of closed breakers, and there is 
a positive interlock between tripping coils so that the 
opening of one unit opens the entire circuit. A ground- 
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Oil-Electric Locomotive 


HE recent purchase of a 60-ton oil-electric loco- 

motive by the Central Railroad of New Jersey 

followed closely by the acquisition of a 100-ton 
type by the Long Island Railroad marks a new era in 
railroad engineering. If the service performances of 
these locomotives bear out the demonstrating perform- 
ances, the wide substitution of the oil-electric loco- 
motive for the steam engine in railroading in the 
United States is foreseen. 


The oil-electric locomotive, with its internal com- 
bustion engine and electric generator, is the product 
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feed each chamber as oil is needed. For efficient 
action the engine requires that the oil have a flash 
point of not less than 150 deg. F. A forced feed sys- 
tem of lubrication 1s used and functions through a gear 
driven pump in the crank case; Circulating water is 
distributed to all parts of the engine by a centrifugal 
pump attached to the crank shaft. 

To start the engine compressed air at a pressure 
of 200 pounds is admitted successively to each cyl- 
inder, through mechanically operated starting valves. 
In order that there be a continuous supply of starting 
air, two small compressors are provided, one driven by 
an auxiliary engine and the other by the main oil 


of three of the leading manufacturers in the engineer- 
ing field—the American Locomotive, the General 
Electric and the Ingersoll-Rand Companies. 


The oil engine, which is the product of the Inger- 
soll-Rand Company, has six cylinders and is of the 
4 cycle, single acting, vertical type. Fuel oil is injected 
directly into each cylinder through two opposite spray 
nozzles situated in the combustion chamber. This 
fuel is delivered, under pressure, by a pump directly 
connected with the main shafting. The heat resulting 
from sufficient compression ignites the oil and the 
power stroke is thus started—in other words the action 
is similar to that of an ordinary automobile engine 
with the heat of compression doing the work of the 
spark plug. The pump which injects the oil serves 
all six cylinders and is automatically controlled to 
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engine. The latter compressor keeps the flasks of 
starting air continually charged. 

Directly connected with the oi] engine is a General 
Electric generator, with a voltage ranging from 200 
to 750. The output is regulated by throttle to the de- 
mands made upon the dynamo by the tractive motors. 

The control of the locomotive is extremely simple. 
The engineer has only to manipulate two control 
handles. One that serves as a throttle lever to con- 
trol the output of the engine; while the other is a 
master controller or electric switch which puts the 
tractive motors either in series or in parallel as cir- 
cumstances may require. 

Therefore with the throttle lever set at any desired 
speed, the generator delivers to the four driving 
motors the amount of energy necessary to turn the 
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driving wheel at the prescribed speed. The tractive 
efforts can thus be varied to suit any operating con- 
dition. 

Up-to-date these oil-electric locomotives have been 
constructed for both slow speed switching and for 
road service. Two slow-speed types have been built 
weighing respectively 60 and 100 tons, and capable 
of developing 300 hp. and 600 hp. The smaller is 
capable of traveling at 30 miles an hour and exerts a 
tractive effort of 36,000 lbs. The larger unit can make 
the same maximum speed and develop a tractive effort 


of 60,000 lbs. 


Designs have been developed for two road types. 
The 60-ton road locomotive will have a tractive effort 
of 23,000 Ibs., develop 300 hp. and have a maximum 
speed of 45 miles per hour. The larger type would 
weigh 85 tons and be able to make 55 miles an hour. 


The latter unit would develop 600 hp. and exert a trac- 
tive effort of 50,000 lbs. 


Performance reports disclose that the oil-electric 
locomotive is far more economical in cost of operating, 
than a steam locomotive of the same-capac.ty. In 
the first place the thermal efficiency referred to the 
driving wheels of an internal combustion engine driven 
electric locomotive is approximately 25-27 per cent. 
Steam locomotives can show only 5-8 per cent. The 
interposed system of electric drive used in the new 
oil-electric locomotive protects the engine from the 
strains and shocks that a steam engine would have 
to contend with because of direct drive. Also this 
absence of direct drive permits the engine to run at its 
most efficient, and, therfore, at its most economical 
speed—and the dynamo tractors, providing the equiv- 
alent of countless gear changes. And last, but not 
the least of the merits of the oil-electric locomotive is 
the way the generator and driving motors automatic- 
ally adjust themselves in response to the demand made 
upon them. 


The last few years have witnessed the gradual dis- 
appearance of steam in many industries. [Electricity 
has frequently taken its place. But apart from what 
the oil-electric locomotive represents as a notable ad- 
vance in railway engineering, the development of this 
type of tractor promises to prove a source of great 
relief to thousands of people, now living close to rail- 
road terminals, where they are exposed to smoke and 
to the noisy din of active or waiting locomotives. 


The Texrope Drive 


An important development in the field of power 
transmission machinery has just been announced by 
the Allis-Chalmers Mfg. Company, who have recently 
perfected an entirely new type of short center, flex- 
ible drive, known as the Texrope Drive. 

The Texrope Drive consists of two grooved sheaves 
and a number of specially constructed endless “V” 
belts. The sheaves are set just far enough apart so 
that the belts fit the grooves without either tension 
or slack. 

Previously no short center drive existed which 
did not have slip, back lash or lost motion, which 
caused jerky starting and uneven running. Since the 
Texrope belts just fit the sheaves, there is no slack 
or lost motion in the drive. Because of the “V” con- 
struction, they cannot slip, as the harder the pull the 
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more firmly the belts grip the grooves. Being elastic 
and stretchable, they cannot jerk, either in starting, 
acceleration or running, nor can they transmit vibra- 
tions, but act as cushions between the driving and 
driven machines. Therefore smoothness of  trans- 
mission never attained before is delivered by the Tex- 
rope Drive, as opposed to the series of linear pulsa- 
tions delivered by the ordinary short center drive. 


Bearing pressures are low, since no belt tension is 
employed. The drive occupies very little space. It is 
silent, perfecty clean, unaffected by moisture or dirt, 
and is safe, simple and trouble proof. Since there is 
no slip, the speed ratios are fixed and exact. It is 
durable, and each belt carries its proportional share 
of the load. 

Texrope Drives from % to 250 hp., with ratios 
up to 7 to 1 and belt speed from 800-6,000 feet have 
already been placed in service. They have been ap- 
plied to nearly every industry, notably textile ma- 
chinery, fans and blowers, machine tools, food manu- 
facturing machines, refrigeration, mining, crushing, 
wood and metal working machinery, elevators and con- 
veyors, paper, flour and rubber mill drives, ete. 


New Housing Framework 
(Continued from page 498) 


ing device on each breaker, consisting of a long blade 
on the housing which engages a spring clip on the 
unit, gives grounding protection until the main con- 
tacts have been separated three inches. 


All single-pole units can be assembled one, two, 
three or four poles. At 7,500 volts, the ampere capac- 
ities are 400, 600, 800, 1,200, 1,600 and 2,000 amperes. 
The interrupting capacity is 10,500 amperes at 7,500 
volts for two, three or four-pole operation. 


Another advantage of this new housing framework 
is the simplification in locating the three top bush- 
ings all time-consuming adjusting being eliminated. 
The bushings are so arranged that contacts are in 
perfect alignment before the housing leaves the fac- 
tory. Although these bushings are removed for ship- 
ping and cannot be replaced until the housing is in 
its cell, a system of numbers and dowels enables the 
user to replace the bushings in the same alignment 
obtained at the factory. Mounting plates are not in- 
terchangeable. Rear bushings are shipped in proper 
location. 
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At a recent meeting of the Board of Directors of 
the Prest-Q-Lite Company, Inc.. Mr. M. J. Carney, 
formerly president, was elected ch: tirman of the board. 
Mr. William F. Barrett, formerly vice president. was 
cleeted to the presidency. Mr. Ralph R. Browning 
was clected vice president in charge of acetylene sales 
activities. Mr. R. J. Hoffman was re-elected vice 
president in charge of storage battery and automo- 
tive divisions. 


There was recently incorporated in the State of 
New York a company known as the Bar & Billet 
Scraper Company, Ine., which has taken over the pat- 
ents and patent rights for the United States and for- 
eign countries for a mechanical device for hot serap- 
ing of billets and sheet bars, during the process of roll- 
ing. The Bar & Billet Scraper Company, Ine., is lo- 
cated in the offices of Perin & Marshall, Consulting 
lenginecrs, 40 West Fortieth Street. New York City. 
The officers are: Frank L. Estep, president; Harry 
Dobrin, vice president: D. J. Ogilvie, secretary and 
treasurer, 


Announcement has been made by officials of the 
Westinghouse Electric & Manufacturing Company ot 
the appomntment of James R. Thompson as works 
manager of the Trafford foundry of the company. Mr. 
Thompson has been with the Westinghouse organiza- 
tion nearly 30 years and has served for the past four 
years as assistant works manager under Mr. August 
Slusser, works manager, who died recently. . 

Mr. Thompson is well known in the Pittsburgh dis- 
trict. in which he was born and where he has resided 
all his life. He entered the Westinghouse organiza- 
tron in 1897 as a time clerk in the Westinghouse Ma- 
chine Company, remaining with that organization in 
a number of capacities until he assumed charge of the 
offices of the Tratford works in 1004. A few vears 
later he was made assistant superintendent under Mr. 
Slusser, and four vears ago assistant works manager 
when Alr. Slusser was made manager. Mr. T hompson 
is a member of the Pittsburgh Foundrymen’s -\sso- 
clation, 


New bulletins, Nos. 118 and T18-.\. describing the 
Apex CQO, recorder and indicator, are now ready for 
distribution by the Uehling Instrument Company of 
Paterson, N. J. These instruments operate on the 
orifice principle and do not employ chemical solutions. 
The principle of operation is fully explained in’ the 
bulletins. 


Mr. P. J. Riceobene has recently joined the home 
office sales organization of the Uechling Instrument 
Company, 473 Getty Avenue, Paterson, No J. Mr. 
Riccobene is a graduate of New York University in 
the department of Mechanical Engineering and is a 
junior member of the .\. S. MEE. 


The Uehling Instrument Company of Paterson, 


N. J.. recently appomted the Ernest Ik. Lee Company, 
115 South Dearborn Street, Chicago, to represent 
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them in Northern Illinois and Northern Tndiana in 
connection with the sale of CO, recorders, fuel waste 
meters and other power plant instruments. 


The Coon De Visser Company, who have been rep- 
resenting the Uchling Instrument Company for sev- 
eral years in Michigan, have just moved from 1772 
West Lafayette Boulevard to 2051 West Lafayette 

Joulevard, Detroit, Mich. 


The Uehling Instrument Company of Paterson, 
N. J.. report an exceptional demand for their Apex 
CQ), recorders in the sugar producing fields, impor- 
tant orders for these instruments having been re- 
ceived recently from the Cuban Dominican Sugar 
Company, Sula Sugar Company of Honduras, Gray's 
Inn Central Sugar Factory of Jamaica, Dominion 
Sugar Company of Ontario, Colonial Sugars Company 
of Louisiana and Central Romana of Dominican Re- 
public. 


Pennsylvania Pump & Compressor Company, Eas- 
ton, Pa., now have ready for distribution a new Gen- 
eral Products Catalog, No. 125. This catalog is de- 
signed for the busy executive who wishes to have 
placed before him, in clear-cut, concise form, a com- 
prehensive view of the company’s complete line of 
products. The catalog is well illustrated. 


tfective November 1, 1025, Mr. John H. Bode, 
vice president of Mackintosh- Herphill Company, re- 
signed to accept the presidency of the Wellman- 
Seaver-Morgan Company. Mr. C. V. Wilt has been 
placed in charge of operations in the capacity of as- 
sistant to president, and Mr. A. H. Baum as second 
assistant to president. 


The Northern Engineering Works, of Detroit, 
Mich.. builders of Northern “Standart-ized" cranes 
and hoists, have reeently announced a new member 
of their electric hoist family, known as the Northern 
“Standart-ized Hi-Lift.” 

This new hoist embodies all the essential features 
included in the Standart-ized five-ton crane design, 
which has proven so successful and been one of the 
company’s biggest sellers. The design of the hoist 
meets all the up-to-date features and requirements, in- 
cluding simplicity, accessibility, extremely high lift, a 
feature regarded as most essential in the present-day 
application of electric hoists, completely enclosed gears 
running in lubrication, gears made of hammered “steel 
and case hardened, the drum of which is of large dia- 
meter and is of the grooved type. The hoist 1s pro- 
vided with two brakes for holding and controlling the 
load, a top and bottom limit stop, roller bearings 
throughout. One especially outstanding feature of 
the construction provides that any standard make 
of motor can be apphed. 

In bringing out this new hoist the Northern TEengi- 
neering Works feel that they have covered require- 
ments which have long been demanded of hoist build- 
ers, but which have never heretofore been embodied in 
one design. 
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A Protest by Industry 


A rebellion by industry against the constant and 
growing intrusion of the government into the field of 
business activity is taking form. After watching 
bureaucracy extend itself amazingly during the post- 
War years in federal, state, county and city govern- 
ments to the detriment of private initiative, leaders 
engaged in all types of business pursuits are now plan- 
ning to offer stubborn resistance. 

The first marker of the new movement is found in 
the arrangement of details for a mass meeting of in- 
dustrial leaders to be held at Washington, December 
10. The official call for this meeting is now in the 
hands of executives of 300 trade associations and other 
industrial organizations. 


The official call carries the names of the following 
members of the planning committee: Homer L. Fer- 
guson, Newport News, Va., former president of the 
Chamber of Commerce of the United States and prest- 
dent of Newport News Shipbuilding Company; F. 
Highland Burns, Baltimore, president, Marvland 
Casualty Company, and president, International .\s- 
sociation of Casualty and Surety Underwriters: J. E. 
Edgerton, Nashville, president of the National Asso- 
ciation of Manufacturers, and president, Lebanon 
Woolen Mills, and General R. C. Marshall, Jr.. general 
manager, Association General Contractors of -\mer- 
ica, Who is chairman of the committee. 


A preliminary meeting has already been held in 
Washington, with representatives of 22 leading trade 
associations present. The result of this meeting was 
appointment of the planning committee to issue the 
call for the December meeting and to suggest a pro- 
gram of action for the campaign. 


The meeting, leaders of the movement now in 
Washington declare, will not be directed against gov- 
ernmental regulation of industry, but its full force 
will be thrown into opposition of the practice under 
which tax-paying business firms are foreed to finance 
the government as an active competitor. 


Preliminary study of the situation has definitely 
linked penetration of the government into business 
with desires by those in public office to perpetuate 
their tenure, magnify their functions or enlarge the 
field for political control and “spoils.” These desires 
have been advanced in a manner so subtle as to cause 
Congress and the appropriating bodies of smaller 
units of government unwittingly to uphold the gei- 
eral practice. 


The December meeting will be held in) Washing- 
ton two days after Congress convenes. Those who 
are anticipating the mecting’s possibilities see a chance 
for the trend of conditions to be appreciated by the 
legislators. Most assuredly, say these observers, 
when once Congress comes to a realization of the 
manner in which the public funds are being expended 
in wasteful business activities, a change of affairs will 
be forthcoming. 

The certainty of mind in this cennection is  bol- 
stered by the fact that the platforms of beth major 
political parties strongly contend that the government 
should be kept out of business. Stress is being laid 
upon the fact that the nation has developed under the 
individualistic theory of government, and not under 
the socialistic. To quote from a recent decision by 
the Supreme Court of South Dakota, “The constitu- 
tion and laws of the United States and of the various 
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states have been framed under a policy having primary 
regard for individual rights.” 

The number of individual industries that are mus- 
tering for the present attack on bureaucracy indicates 
the great variety of industrial enterprises into which 
the governmental units have thrust themselves. At 
the preliminary meeting held in Washington October 
20, representatives of more than a score of major in- 
dustries cited case after case to show the scope of this 
intrusion. 

Now that the situation is crytalizing, it may be 
expected that conditions which individual minds have 
long known to exist will be forced into a position 
where a critical survey will be inevitable. 

Among the charges which the meeting next month 
may be expected to develop for the attention of Con- 
gress, government officials and the pubiic are the fol- 
lowing : 

1—Penetration of government bodies into business 
denotes almost invariably an effort by those in public 
office to perpetuate their tenure. 


2—Lack of successful methods, efficient manage- 
ment and the driving force created by prospects of 
genuine industrial progress forces government produc- 
tion costs higher than those of private business or- 
ganizations. | 

3—Government enterprises, usually launched under 
the pretext of saving money through elimination of 
private profit, almost invariably result in the wasting 
of public money, with the losses concealed by refusals 
to employ cost accounting systems that truly indicate 
expenses involved. 

4—Extension of business activities in the realm of 
government is in exact accord with the dictates of the 
basic theories of communism. 


Announcement is made of the purchase of the 
Crescent Silica Company of Ottawa, IIL, by the Stand- 
ard Silica Company of Ottawa and Chicago, manufac- 
turers of Blackhawk brand steel molding, foundry, 
and glass sands. By this purchase the Standard 
acquires 82 acres of land in the heart of the Ottawa 
district, with a modern concrete and steel washing 
and drying plant, and other equipment. The capacity 
of Standard is doubled by this acquisition. 


Pulverized Coke Braize Firing 
(Continued from page 494) 


A screen separation mill is the only practicable ma- 
chine for grinding materials of this nature, for with 
an air separation machine the abrasion on the exhaust 
fan, piping and evelone will amount to as much as the 
repair cost of grinding elements in the mill proper. 

Thus it appears that there are certain conditions 
which justify firing of coke braize in pulverized form. 
Few operators can afford to neglect consideration of 
this in designing or rehabilitating plants. Decision in 
each case will depend on the character and quantity of 
coke braize available, the price at which it can be pro- 
duced and various other factors. With regard to 
abraiseveness, by means of tumbler tests, the pulver- 
izer maintenance cost to be expected may be pre- 
dicted with reasonable certainty. Years of experi- 
ence have taught the proper line of demarcation be- 
tween successful and unsuccessful applications of pul- 
verized coke braize firing. This experience is avail- 
able to those interested without charge. 
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BY-PRODUCT AND CHEMICAL NEWS | 
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In order to augment the gas supply of Buffalo, 
N. Y., the Iroquois Gas Corporation has determined 
upon the installation of a comprehensive plant equip- 
ment for the manufacture of carburetted water gas 
and have-executed a contract with The U. G. I. Con- 
tracting Company of Philadelphia for the installation. 
The new plant installation is to be made at the Min- 
eral Springs Gas Plant at Winchester, N. Y., and will 
consist generally of a 12-ft. diameter hopper bottom 
cone top U. G. I. water gas apparatus, together with 
Model “B” automatic control and U. G. [. barring 
down machine. Installed with the water gas set will 
bea U. G. I. vertical waste heat boiler built for work- 
ing pressure of 160 Ibs. There will also be installed 
a tower scrubber and tar separator. This plant will be 
in service about January Ist. 


The Connectiteut Light & Power Company has 
arranged with The U. G. [. Contracting Company, 
Philadelphia, to remodel the carburetted water gas 
apparatus at the Norwalk plant. This remodeling 
will include the installation of a new generator com- 
plete, air and steam controls and various other addi- 
tions to the apparatus and plant. 


Due to the success attending the use of the Pier 
Process, the Public Service Electric & Gas Company 
of New Jersey has determined upon its use and has 
placed an order with The U. G. I. Contracting Com- 
pany of Philadelphia, which controls this process, for 
an installation to be made at its Paterson, N. J., plant. 
The use of the Pier Process makes possible successful 
and economical use of 100 per cent bituminous coal 
in water gas manufacture. 


The U. G. [. Contracting Company of Philadelphia 
has been awarded contract by the Hartford City 
(Conn.) Gas Light Company to furnish and install an 
11-ft. U. G. IT. cone top carburetted water gas appa- 
ratus with the necessary auxiliary equipment. With 
the apparatus there will also be installed the U. G. I. 
Model “B” automatic control, the U. G. f. thermo con- 
trol and connections for the use of exhaust steam in 
the generator. 


In order to meet the increased demand of its ter- 
ritory, the Orange County Public Service Corpora- 
tion has arranged with The U. G. I. Contracting Com- 
pany, Philadelphia, for the installation of additional 
equipment at the Middletown, N. Y., plant. This will 
include the installation of the 7-ft. U. G. L water gas 
set, together with the necessary auxiliary equipment, 
This apparatus will greatly increase the daily capa- 
city of the Middletown plant. : 


At the last meeting of the board of directors of the 
Linde Air Products Company, Mr. G. W. Mead, for- 
merly president, was elected chairman of the board. 
Mr. W. F. Barrett, formerly vice president, was elected 
to the presidency. In addition to these changes, Mr. 


Google 


R. R. Browning was elected vice president in charge 
of sales activities, and Mr. J. A. Rafferty, vice presi- 
dent in charge of engineering, manufacturing and 
research, 


Recent Developments in European Gas Plants 


During the past few months several interesting 
processes and plants have been developed for the purt- 
fication of citv gas. For instance, E. Urbain of Paris 
proposes to attain a greater degree of gas purification 
by bringing these gases, after they have been freed 
from tarry matter, into contact with absorbent car- 
bonaceous materials having similar properties in a 
series of vessels so as to remove (1) the sulphuretted 
hydrogen in the state of free sulphur by oxidation, 
(2) the ammonia in the state of ammonium sulphite 
by causing it to react in the presence of the carbon- 
aceous material with water vapor and = sulphurous 
acid, and lastly, if desired, the carbonic acid; and 
subsequently the absorbed products by any of the 
known methods. 


In another process, patented by J. Cobb and H. J. 
Hodsman of Leeds, the manufactured gas is subjected 
to the action of contact materials, such as iron oxide 
adapted to secure the partial oxidation of the hydrogen 
sulphite under conditions of temperature and humidity 
which will insure that the free sulphur formed shall 
be carried forward from the contact bed and that the 
latter maintains its activity, and utilizing ammonia to 
enable the removal of sulphur dioxide present after 
partial oxidation of the hydrogen sulphide to be ef- 
fected by condensation and washing operations. The 
ammonia content of the gas is adjusted to insure that, 
under the conditions in which the treatment with hot 
iron oxide and the further treatment of the gas is 
carried out, the acidic oxygen containing sulphur com- 
pounds may be effectively removed. After subjecting 
the gases which have passed through hot iron oxide to 
condensing and washing processes, they may be passed 
through a cold oxide purifier to remove any residual 
hydrogen sulphide. 


The following example of the action of the process 
has been given. A city gas, with the following com- 
position by volume when purified, was treated: 


OO) s ames euaniadss re Uae dene talia eines 3.0% 
CSE Oxo ed aren oe Site BR ene net G 2.5% 
2 SORE SERRE eect te ao Reaee nana eR ee Re ee 1.0% 
OO) cenit wis onions deca aaa ened t 13.0% 
Ces ease inate easel ware Seal ely WeseeaPeacs 24.5% 
Hee eyeliner rw Oa ae adate eee ked 3 37.0% 
Duar doe Re aa cers eas tata ah hel UE 19.0% 


The gas entering the purifiers, in which the iron 
oxide was maintained at a temperature of 300 deg. C.. 
contained per 100 cu. ft. 140 grains of ammonia, 570 
grains of hydrogen sulphide and 1.9 per cent by vol- 
ume of oxygen. On leaving the apparatus 50 grains 
of ammonia, 80 grains of free sulphur as hydrogen 
sulphide and none as sulphur dioxide, and 0.5 per cent 
of oxygen were present in each 100 cu. ft. of the gas 
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A new device for locking purifier lids, has been 
developed by one of the leading British contractors. 
In this device use is made of hooked links pivoted 
to the cover or hd of the purifier, or to brackets fixed 
to it, and rotating shafts with cam-shaped projections. 
Vhe shafts have bearings in the wall of the purifier 
or in the brackets in such a way that the cams cffect 
the operation of the links to bring the hooked ex- 
tremities beyond the plane in which he the pivots of 
the links and the shafts. The shafts may each have 
a second radial projection against which the body of 
the link abuts when the lid is locked in position——this 
acting as a stop. A further releasing projection is 
provided on each of the rotating shafts, so located 
that, on the rotation of the shaft to unlock the hooked 
link, it advances into contact with the link and forces 
it outward to prevent it from catching or partially 
locking itself. 

An improvement has been effected in the ordinary 
type of grids for purifiers in which two rows of bars 
are separated by bearer bars so that the rows break 
joint. In the improvement a series of pockets ts 
formed between the two rows of bars in each grid, 
Which assist in supporting the purifving material in 
superimposed layers, preventing cach layer from un- 
duly setthng and varying in density, or the upper 
Javer trom falling or settling upon and compressing or 
increasing the density of the laver below. Only one 
upper grid is necessary in purifiers 4+ ft. deep above 
the bottom grids, or two upper grids for purifiers 5 
ft. or 6 ft. deep. The grid embodies two rows of bars 
for supporting the purifying material. The bars are 
arranged a predetermined distance apart in each row 
upon tie rods or cross-pieces of timber, which pass 
through mortised holes and are prevented from. shift- 
ing their positions by dowel pins or nails. A Jayer 
of these supporting bars with their cross-pieces is ar- 
ranged upon each side of bearer bars or distance pieces 
running at right angles, and the bars in each row are 
so arranged that they break joint with the bars im the 
other row. 

Another firm of British gas plant contractors has 
designed an appliance with the object of making 
leather facings suitable for rendering disc valves gas 
tight. Vhe designers have utilized a prepared leather, 
having ascertained that leather sufficiently impreg- 
nated with ordinary cod liver oil is admirable for this 
purpose. In practice, the leather is soaked in the oil 
for about three days at atmospheric temperature. 
C.H.S. Pupholme in Gas Age-Record. 


Wheeling Steel Expands Coke Capacity 


The Wheeling Steel Corporation has announced 
the award of a contract to The Noppers Construction 
Company, Pittsburgh, for the installation of additional 
coke ovens at Teast Steubenville, W. Val. whieh will 
increase their coke production 30 per cent. 

There are to be St new ovens with a capacity of 
S00 cubic feet each. These will be the latest Becker 
Iype regenerative ovens and are to be completed in 
about eight months. 

The greater part of the coke produced by the pres- 
ent facilities at the East Steubenville plant of the 
Wheeling Steel Corporation is used at the blast fur- 
naces Jocated at the Steubenville Works. directly 
opposite the coke plant on the west side of the Ohio 
River, being connected by the Corporation's bridge. 
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The present production of coke has not been fully 
adequate for the furnace requirements at the Top 
Furnace, Wheeling, and Martins Ferry Furnace, Mar- 
tins Ferry, Ohio. owned by the Corporation though 
the excess not now required by the Steubenville Works 
added to the new production will meet the needs of 
the Wheling and Martins Ferry furnaces. 


The new ovens when completed will be designed 
so that producer gas for heating purposes can be used 
in the future, thereby releasing all of the coke oven gas 
for use at the Steubenville Works. An increase of 
9,000,000 cu. ft. of gas so provided will be utilized 
in the Tube and other departments of the Steubenville 
Works. 

Twenty-seven hundred tons of coal, it is estimated, 
will be coked in a 24+ hour day when the additional 
ovens are installed and put into operation with the 
present ovens. Recovery of by-products will be in- 
creased as follows: 27,000 gallons of tar, 34 tons of 
ammonium sulphate, 8,000 gallons of benzol products 
and 18,000,000 cu. ft. of gas per 24 hour day. 


The major portion of the coal for coking purposes 
ix provided by the Wheeling Steel Corporation mine 
at Harmarville, linked by the river with the coke plant 
at Teast Steubenville. 


“The Human Factor” 


The Massachusetts Society for Mental Hygiene on 
November 15th issued the first number of a new bul- 
letin which it will publish regularly as a definite part 
of its program. This new bulletin is called “The 
Human lactor,” is expressly gotten up for the busy 
executive in business or industry, and is largely con- 
cerned with the innumerable every-day problems of 
industrial relations. 


It is intended that this new bulletin will appeal 
strongly to employers, personnel workers, educators 
in stores or factories, management. executives, em- 
ployment managers, physicians, and all others who 
are in any way concerned with the human factor in 
business or industry. The columns of this new publi- 
cation will be kept newsy and interesting and will be 
written in non-technical language. At the same time 
every care will be exercised to see that whatever is 
presented is sound and practical. In this unique way 
itis hoped to bring the principles of mental hygiene 
into the every-day life of business and industrial in- 
stitutions and to make positive and definite contribu- 
tions to the health and happiness of workers, who are 
a great and important part of our population, as well 
as to their productivity. 

This new publication, which will generally consist 
of from four to six pages, will at first be issued quar- 
terly ; it will be sent free to members of the Massa- 
chusetts Society for Mental Hygiene and on request 
to all residents of Massachusetts who by occupation 
or profession are interested in the human factor in 
business or industry, 

“The Human Faetor” is under the editorial diree- 
tion of Dr. Henry B. Elkind, medical director of the 
Massachusets Society for Mental Hygiene, who 
brings to his new task his large experience in the 
industrial and business field. He will be assisted by 
an unusually able consulting editorial board composed 
of well-known men: Daniel Bloomfield, Boston Re- 
tail Trade Board: B. Preston Clark, Plymouth Cord- 
age Company; Dr. A. B. Emmons, and others. 
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An additional open-hearth furnace was placed in 
operation at the American Steel Foundries, Granite 
City, Ill. This furnace has been down since the middle 
of August. 

Work is proceeding rapidly on New England’s 
blast furnace on the Mystic River, Everett, Mass., 
near Boston. The plate work is now complete on all 
the stoves and on the stack, and the brick- work on 
both has been started. The structural steel is being 
furnished by McClintic-Marshall Company, Boston, 
the plate work by William B. Pollock Company, 
Youngstown, Ohio, the bridge by Mead-Morrison & 
Company, East Boston, and brick work by Shea- 
Whelpley & Company, Cleveland. 

Henry T. Chandler has been appointed assistant to 
A. A. Corey, Jr., president of the Vanadium Corpora- 
tion of America, effective November 10. Mr. Chan- 
dler had been with the company since January 1, 1923 
as metallurgical engineer in Detroit. In his new posi- 
tion he will have general supervision of the research 
work in the Vanadium Corporation of America, and its 
subsidiary, the United States Ferro Alloys Corpora- 
tion. 

Edward E. Roberts has been appointed special 
representative in Buffalo and the western part of 
New York State for the Firth-Sterling Steel Company. 

W. A. Edwards, formerly Chicago district manager 
for the Ludlum Steel Company, has been transferred 
to Houston, Texas, as manager of the southwestern 
territory for that company, P. E. Floyd will succeed 
Mr. Edwards in the Chicago territory. 

E. Von Maltitz, formerly metallurgical engineer 
of the Illinois Steel Company, Chicago, has associated 
himself with H. A. Brassert & Company, that city, 
consulting engineers, to take charge of their work in 
the field of special steels. 

The Weirton Steel Company, Weirton, W. Va., 
has taken the first step in its big program of plant 
betterments by placing the contract for the loading 
and unloading dock with the Dravo Contracting Com- 
pany Pittsburgh. The dock will be 610 ft. long and of 
reinforced concrete construction. 
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The Bethlehem Steel Company has received a con- 
tract for the 8,750 tons of steel for the new Peace 
Bridge to span the Niagara River between Buffalo 
and Fort Erie, Ont., piers for which are now being 
laid. 

F. A. Shick was elected a director of the Beth- 
lehem Steel Corporation at the last meeting of the 
board to fill a vacancy. He is comptroller of the 
organization. 

Charles Piez, chairman of the Link-Belt Company, 
Chicago, has been renominated for the presidency of 
the Illinois Manufacturers association, having held 
that office during the past year. 

Judge E. M. Wilson, president of the Pacific Coast 
Steel Company, San Francisco, has been elected presi- 
dent of the Southern California Iron & Steel Company 
of Los Angeles to succeed C. A. Denman, recently 
resigned. 

H. T. Herr, vice-president Westinghouse Electric 
& Mfg. Company in charge of the South Philadelphia 
works, hereafter will have the general management of 
the Philadelphia plant as well as the stoker works at 
Attica, N. Y. 


The Gulf States Steel Company, Alabama City, 
Ala., is arranging for immediate expansion at its local 
mill, primarily for larger steel bar output, and has 
foundations in progress for a portion of the equipment 
to be installed. It is expected to develop a gross ca- 
pacity of 300 tons per day, or more than double the 
former output. The company has recently acquired 
the bar mill of the Forged Steel Wheel Company, 
Butler, Pa., and will remove this equipment to the 
Alabama City mills. 


The Columbia Steel Corporation, San Francisco, 
Cal., has acquired iron ore properties at Iron Moun- 
tain, Utah, heretofore held by the Milner-Dear-Leach 
Company, totaling more than 900 acres, and plans for 
extensive developments in the near future. 
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The Youngstown Sheet & Tube Company, Youngs- 
town, Ohio, had foundations in progress for its pro- 
posed new mill units at Indiana Harbor, Ind., consist- 
ing of four one-story structures to be used as a hot 
roll mill, annealing and cold mill, pickling building 
and bar storage structure. The mills will cost close 
tu $450,000, and will be supplemented with a number 
of other buildings at a later date. The complete pro- 
ject will represent an investment of more than $4,000,- 
000, including equipment. 


The Kansas City Steel Corporation, 1016 Com- 
merce Building, Kansas City, Mo., has plans nearing 
completion for its proposed new mill on site recently 
acquired in the Blue Valley district. It is expected 
to proceed with work on the initial buildings at an 
carly date. The company has acquired the plant and 
business of the Cromwell Steel Company, Lorain, 
Qhio, and will remove the equipment to its new works, 
with the installation of other machinery for consider- 
able increased output. J. W. Dana is president of the 
company, and Daniel C. Hayne, chief engineer. 


The New Process Iron & Steel Company, Nobles- 
ville, Ind., is arranging for the operation of two new 
mills which have been in course of construction for 
several months past, consisting of a 16-inch finishing 
mill, and 24-inch break-down mill. The company 
purposes to reroll billets for the commercial market, 
in sizes ranging from 4 to 6 inches. It is said that 
expansion in other divisions will be carried out in 
the near future. 


The Donner Steel Corporation, Buffalo, N. Y., has 
filed plans for the construction of two new buildings 
at its plant, on which work will begin at an early date. 
The expansion will consist of a one-story roll shop 
and one-story finishing mill, to cost approximately 
$75,000; the structures will be located on Abbott Road. 
A list of machinery to be installed will be arranged 
at an early date. 


The Crucible Steel Company of America, Pitts- 
burgh, Pa., has begun work on an extension and 1m- 
provement program at its local Park works, and pur- 
poses to provide facilities for large increase in capac- 
itv. A number of new buildings will be erected, in- 
cluding a 22-inch billet mill. The present blooming 
mill will be rebuilt and considerable new machinery 
installed, including a manipulator, delivery and enter- 
ing tables. he expansion provides for a change from 
steam power to electric operation, and calls for the 
installation of motors and other industrial electrical 
equipment. The entire program will represent an in- 
vestment of close to $500,000, with machinery. 


The McChntic-Marshall Company, Pittsburgh, Pa., 
has completed plans for an addition to its steel fabri- 
cating works on Dante Ave., Chicago, il, and will 
push construction on the project for early completion. 
It will be one-story, 100x200 ft., estimated to cost in 
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excess of $50,000, with equipment. IF. W: Iughes is 
company engineer, in charge. The company has re- 
cently placed its new fabricating shops at Los Angeles. 
Cal., in service, and expects to develop this plant for 
large output for Pacific Coast trade. The main struc- 
ture is 90x350 ft., with a 60x250-foot building and 
smaller structures adjoining. 

The Northwest Steel & Metal Products Company. 
Seattle, Wash., will soon begin the construction of a 
new individual steel mill unit on site selected on the 
Lake Union Canal, between Ninth and Eleventh Aves., 
N. W.) The works will consist of several buildings, 
reported to cost close to $300,000, including machinery. 
A list of equipment to be installed will be arranged 
at an carly date. —_—— 


The Dominion Alloy Steel Corporation, Sarmia. 
Ont., has work in progress on a new sheet mill at its 
plant and proposes to have the unit ready for active 
service at an early date. It will be used for the pro- 
duction of black sheets, and is reported to represent 
an investment of more than $400,000. The initial unit 
of the local plant, now in operation for a number of 
months, 1s given over to the manufacture of galvan‘zed 
sheets and the company expects to develop an e’ ten- 
sive output in this line. 


The Penn-Seaboard Corporation, Philadelphia. Pa., 
is proceeding with proposed extensions and _ better- 
ments at its New Castle, Del., works, and has now ar- 
ranged for the installation of four new bar mills in 
addition to other units, recently announced. The new 
equipment to be installed will be electrically-operated. 
The company purposes to develop the plant to a point 
of finished products, and will expand operations in 
this line. J. B. Warren is president. 


The Trumbull Steel Company, Youngstown, Ohio, 
has resumed work on an expansion program inau- 
gurated a number of months ago and discontinued 
in August owing to reorganization of the company. 
The project includes the construction of new build- 
ings and the installation of additional equipment. 
Foundations are in progress for a new open-hearth 
furnace, making the eighth such unit at the mill, and 
itis purposed to proceed with this part of the program 
during the coming year. Other increases for raw steel 
requirements will also be carried out. In connection 
with its reorganization, the company has arranged 
a bond issue of $13,000,000, a portion of the fund to be 
used for the plant extensions. Philip Wick is president. 


The Pacific Coast Steel Company, San Francisco, 
Cal., has acquired control of the Southern Calitornia 
Iron & Steel Company, Los Angeles, Cal., and will 
operate as a new division of its works. The purchas- 
Ing company is said to have plans under advisement 
for extensions and betterments for increased output. 
A. ©. Denman, Jr., heretofore president and general 
manager of the acquired company, has retired from 
the business. 


DFC 14 19% 


Bureas of Circulations PITTSBURGH, PA., DECEMBER, 1925 pr inder ‘the act of Congress, ‘March 8, 1048 


Bureau of Circulations 


hi 


| Mullen’s Improved Tapping Machine 
Stops Furnace-Front Hazards 
B. J. MULLEN, Columbiana, Ohio 
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